











When one of our new super- 
battleships like the 45,000 ton 
Iowa throws its “Sunday punch” 
at the enemy, it must have plenty 
of air. Even when riding quietly 
at anchor, fresh air in unfailing 
supply is the breath of life to fight- 
ing men and machinery alike, 
everywhere in its vast interior. 
To keep ventilating ducts 
“breathing” efficiently in the heat 
of battle, the Navy had to be tough 
in its specifications for every last 
detail of their design and construc- 
tion. Star’s assignment was build- 
ing motors to turn the fans. As it 
has done so often before, Star was 
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able to meet or exceed the specifi- 
cations for these motors, and de- 
liver on time! 


What Star has done on this and 
other jobs for the U. S. Navy... 
the World’s Toughest Customer 

. it can do for you. While the 
Navy never endorses any product, 
the fact that Star has long been a 
Navy supplier should tell you 
what you want to know about Star 
Motor performance. If a standard 
Star Motor (¥g to 200 H.P.) does 
not meet your requirements, tell 
us your special needs, and we'll 
build one that does! Star Electric 
Motor Company, Bloomfield, N. J. 
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Satisfying the Wor!. ‘; 
Toughest Custome 


This axial flow ventilating f; ed 
on all six of the new 45,000 « 
class, and on four of the 35, on 
North Carolina-class battles is 
made by Buffalo Forge Compa 


Engineering a motor to power this 
fan typifies the tough Navy p ms 
Star has solved so many times ce 
the fan had to be installed dir 
the ventilating duct, an exceedingly 
compact motor was a “must”. Star en 
gineers reduced frame size without 
reducing power. They used special 


stator design and ball bearing housings 
to achieve maximum heat dissipation 
while operating in a high ambient tem- 
perature of 149° F. Moreover. the 
motor was built to meet all hi-shock 
conditions. 





POWER PACKAGED AS YOU NEED IT 














CONTR acTORS HOLD 
"CONVENTION IN PRINT” 


\ The Heating, Piping and Air 
i onditioaing Contractors National 
) BB Association, its 56th annual meet- 
) Bing (which was to have been held 
| Ba Cincinnati) called off because of 

restrictions on travel, is 


? vartim« 

| BBpresenting a “convention by mail” 
hrough the pages of the HPA- 
‘CNA Official Bulletin. The May 
issue gives the reports of the vari- 
ys officers and committees on the 
vear's work, and the following 
umber is planned to include dis- 
yssion of the reports, the member- 
ship being invited to take an active 
mart in the discussion. 

The “convention in print” opens 
ery suitably by presenting the 
fficers and directors, followed by 
reetings from the national presi- 
ent, Daniel Hayes. Secretary 
Joseph C. Fitts then gives his re- 
port, in which he asks the coopera- 
ion of the members in HPACCNA 
statistical surveys on labor, over- 
head, purchasing power, etc. 

In the report of the committee 
on air conditioning, A. C. Buensod, 
chairman, emphasizes the impor- 
tance of maintenance and servicing 
of existing equipment, as it is felt 
there will be a considerable lapse 
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HERE'S A LETTER 
FOR YOU! 

Here’s the letter shown on our 
front cover. It’s addressed to you, 
and to all Americans; it’s from our 
ve-star generals and admirals: 





00 THE AMERICAN PEOPLE: 


Tf sons, husbands and brothers who are stand- 
ing today upon the battlefronts are fighting 
for more than victory in war. They are fight- 
ing for « new world of freedom and peace. 


Won whom has been placed the responsibil- 
ity of leeding the American forces, appeal to 
you with «ll possible earnestness to invest in 

® Bonds to the fullest extent of your 
Capecity. 


Give us not only the needed implements of war, 
but the essurance and becking of a united 


people so necessary to hasten the victory and 
speed the return of your fighting men. 
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of time before new equip- 
ment will be available to re- 
place the older systems now 
operating. This committee 
feels that a plan which 
would enable offering a com- 
plete maintenance and repair 
service to users of air con- 
ditioning should be devel- 
oped; suitably protected by 
appropriate insurance, it 
would cover repair parts due 
to wear and tear, and break- 
downs due to faulty equip- 
ment, his report states. 

William V. Hoier, chair- 
man, reports for the com- 
mittee on apprenticeship, 
and stresses—in referring 
to several requests from re- 
frigeration companies that 
their apprentices be trained 
specifically in their special- 
ties—that the industry’s 
needs must be taught com- 
pletely to its apprentices and 
specialization in any one part of the 
curriculum should not be encour- 
aged or tolerated oy the committee 
nor recommended to the schools 
which teach the trade. 


In a brief report for the commit- 
tee on certification, Chairman 
Thomas C. Douglass cites the cer- 
tified heating program as a protec- 
tion against “a breakdown in the 
quality of heating jobs .. . as oc- 
curred during the 1920's.” The 
committee is studying the advisa- 
bility of revamping the certified 
heating insignia to improve its eye 
appeal, and will welcome sugges- 
tions. 


Panel Heating 


J. A. Ljunggren reports for the 
home heating committee, and says 
that there seems to be a trend to- 
ward the use of panel heating— 
floor, ceiling, and wall radiant 
heating. If such installations can 
be embodied under the certified 
heating program, the industry will 
have made one of its greatest 
strides in years, he feels. A grow- 
ing demand for individual heating 
systems in multiple unit apartment 
buildings, by using heater closets 
in each apartment, is also men- 
tioned in his report. There is an 
extensive need for small heating 
units suitable for this type of in- 
stallation, he says, “each of which 
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should be a complete package con- 
sisting of a gas burning heat ex- 
changer, fitted with circulator, re- 
lief valve, gages, with controls 
attached and wired.” Ratings as low 
as 30,000 Btu output should be in- 
cluded, he feels. 


William J. Olvany, general chair- 
man of the membership committee, 
recommends in his report the for- 
mula “Ask Them to Join,” and says 
that since the last convention 56 
prospects to membership have been 
elected. J. M. Anderson reports 
briefly, for the publication commit- 
tee, on advertising in the Official 
Bulletin. 


George H. Dickerson, representa- 
tive on the board of the Plumbing 
and Heating Industries Bureau, 
states that the purpose of bureau 
publicity is “prospect condition- 
ing.” Such publicity is important 
for two reasons, he believes. First, 
there is a public interest “greater 
than ever before” in building. Sec- 
ond, although there is a tremen- 
dous backlog of savings, there is 
an equally large backlog of wants 
and desires. Publicity is a factor 
in giving priority in the mind of 
the buyer to one or another con- 
templated purchase. 


Robert B. Miller, reporting for 
the committee on industrial rela- 
tions, says that a suggested stand- 
ard form of local agreement which 
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could be used by such local groups 
as need help, will be submitted to 
the national board of directors for 
consideration and appropriate ac- 
tion. 

The committee on standards, of 
which Paul A. Edwards is chair- 
man, reports that the fourth edi- 
tion of the Engineering Standards 
has been finished, and that the 
parts on pipe sizes and design, and 
drafting room symbols and identifi- 
cation of piping systems, have been 
mailed to members. A bulletin on 
radiant panel heating is being pre- 
pared. The following additions to 
the standards would be of interest, 
he says: temperature control, both 
pneumatic and electric, with piping 
and wiring diagrams; ventilation, 
with method of figuring duct sizes, 
friction, metal gages, etc.; process 
piping, including water heating, 
with piping details for economiz- 
ers, instantaneous and _ storage 
heaters; and pipe fabrication, ex- 
pansion joints and bends, anchors, 
etc. 


Shop Layout 


Wray M. Scott, chairman of the 
committee on trade promotion, rec- 
ommends in his report that the 
“best shops contest” program in- 
augurated this year should be con- 
tinued as it might be possible to 
develop a certified shop program 
similar to the certified heating and 
certified welding programs. No 
company in the business can afford 
to be without a good shop, says Mr. 
Scott, regardless of its size. If the 
association’s members will copy the 
better shops in the country, there- 
by improving their own efficiency, 
it will reduce their overhead ex- 
pense as applied to the volume of 
work performed, he states. 

The major activity of the com- 
mittee on welding has been the 
completion .of the 24 official quali- 
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fication tests of the revised Na- 
tional Standard Welding Proced- 
ures and the printing and issuing 
of the procedures and records of 
the tests through the National Cer- 
tified Pipe Welding Bureau, writes 
E. P. Everhard, committee chair- 
man. As outlined at the Cleveland 
convention, the committee has con- 
tinued to press for recognition by 
the codes of the principle of joint 
qualification of procedures and op- 
erators. A new development this 
year has been the “growing inter- 
est in chrome-molybdenum alloy as 
an inhibitor in pipe for steam tem- 
peratures above 900 F,” and will 
be used in several installations lat- 
er this year, he concludes. 

John H. Zink, reporting for the 
editorial committee for the Stand- 
ard Manual on Pipe Welding, esti- 
mates that preparation of the ma- 
terial for the book is 70 per cent 
finished, although “it is always dif- 
ficult to estimate progress in edito- 
rial work by percentages.” It is 
hoped that the complete project 
can be presented before the 1946 
convention. 


Pipe Welding 


Roy M. Getschow, chairman of 
the board of trustees of the Na- 
tional Certified Pipe Welding Bu- 
reau, says that the bureau has been 
very active since the last HPA- 
CCNA convention and that stand- 
ard procedures for metallic arc and 
oxy-acetylene welding of wrought 
iron, steel, carbon-molybdenum 
steel pipe, fittings, and flanges have 
been brought up to date and re- 
vised. These procedures are based 
on extensive experience of the 
HPACCNA’s members. Under the 
procedures, says Mr. Getschow, it 
is only necessary for the individual 
member of a local welding chapter 
to qualify operators, who can then 
be interchanged between all mem- 
bers of the local welding chapter, 
thereby avoiding duplication of 
costs for the industry. 

H. M. Hart reports for the boiler 
output committee an increasing in- 
terest and use of the Net Load 
Recommendations for Heating 
Boilers. As a war measure only, the 
committee has published net load 
recommendations for cast iron boil- 
ers in longer assemblies and re- 
quiring longer grates and higher 
combustion rates than it would 
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recommend under norn 
tions. The committee 
come some discussion on 
tical limit of grate lengt r hand 
firing, as there seems to onsid. 
erable difference of . n 
this. Mr. Hart calls atten 


‘ Ondi- 
i Wel. 
prac. 


On 


to the 
fact that in the selection eating 
boilers, the net load re nenda- 
tions are minimum reg ments 


both as to boiler and chim) »y size, 
and that net loads should 


caley- 


lated strictly in accorda: e wig, 
the instructions given in he a 
word of the published ta. Hot 
water requirements shoul! not jy 


neglected, and excessive heat los 
from uninsulated or exc: 
ing should be carefully . 
he states. 


ive pip- 
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Future of A.C. 


The “convention by mai!” closes 
appropriately with a note on the 
future. An association member has 
suggested that the future of air 
conditioning, and the place of the 
installing contractor in “this rap- 
idly developing part” of the indus. 
try, be a subject for discussion, 
The HPACCNA invites written 
comment on this topic. 

[The headquarters office of the 
Heating, Piping and Air Condition- 
ing Contractors Nationa! Associa- 
tion is at 1250 Sixth Ave., New 
York 20, N. Y.] 


SAVE PAPER TO 
HELP BEAT A JAP 


Somewhere there’s a homefront 
Jap who is_ pitted personally 
against you in this war. And you 
can bet that Jap is saving critical 
materials for all he’s worth. Espe- 
cially paper . . . because paper is 
today the very stuff of war. It 
makes or wraps over 700,000 items 
our armed forces are using right 
now to blast their way to Tokyo 
The Pacific war is calling for vast 
quantities of paper packaging \ 
protect vital supplies against the 


long sea journey, heat, cold, mois- 
ture, contamination and _ storage 
hazards. So won’t you do this...-: 


Share this magazine with others. 

Be sure that the last reader 
turns it in for salvage, unless it is 
to be preserved for reference. 

Look around in your cellar, & 
tic, and storerooms for those bul 


dles of magazines you don’t need 
any more... and turn them 
ne 194 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuvous steam economy. 


Simple,.compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S. A. 
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When Is Complete Air Conditioning 
of the Modern Factory Advisable? 


By H. A. Mosher, Mechanical Engineer 
Kodak Park Works, Eastman Kodak Co. 


One TREND which has been 
brought sharply into focus by the 
nation’s rapidly expanded wartime 
production program is that of pro- 
viding air conditioning in a wide 
variety of factory buildings. Nu- 
merous examples have been report- 


provide at least some measure of 
ventilation. Accordingly, in con- 
sidering the desirability of com- 
plete air conditioning, the compari- 
son should be made between results 
obtained with complete air condi- 





*Air Conditioning vs. Ventilation Sys 


tioning and some predetermined 
standard of ventilation system. In 
a recent paper,* it was suggested 
that such comparisons be made 
with an “ideally designed ventila- 
tion system,” which is capable of 
providing comfort to 75 per cent 








ed in Heating, Piping & Air Con- 


ditioning and other 
magazines. In con- 
sidering such a 
trend, this ques- 
tion naturally 
arises: What are 
the conditions un- 
der which complete 
air conditioning of 
newly constructed 
factory buildings 
is justified? It is 
the purpose of this 
article to present 
some data to aid 
in answering it. 
In most cases, 
the alternate to 
complete air con- 
ditioning of the 
factory space is to 


tems, by H. A. Mosher, Refrigerating En- 
gineering, March 1945 








COMPARING COMPLETE 
air conditioning of a factory 
with an alternate “ideally de- 
signed ventilation system”, 
the analysis given here 
shows that air conditioning is 
justified in many cases on 
the basis of saving in first 
cost alone. In drawing the 
comparison, it is assumed 
that the ventilation system 
should provide comfortable 
conditions for 75 per cent of 
the workers for about half of 
the time, which is not felt to 
be an unduly severe require- 


ment. . . . In addition, of 
course, to the first cost there 
are many other factors which 
must be considered in decid- 
ing if complete air condition: 
ing of an industrial plant is 
justified, and these are fully 
discussed by Mr. Mosher. He 
gives data not obtainable 
elsewhere in this important 
and interesting article on c 
subject which is becoming of 
increasing timeliness every 
day. . . . Don't fail to invest 
the time for a thorough and 
careful study of this material. 
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of moderately active workers for 


about half the sum- 
mer working hours. 
This condition is 
comparable with 
that obtained in 
the past on ventila- 
tion systems de- 
signed by rule-of- 
thumb methods and 
before the current 
trend toward high- 
er internal heat 
loads, particularly 
lighting. Those in- 
terested in judg- 
ing the validity of 
the above assumed 
resulting condi- 
tions inside spaces 
using “ideally de- 
signed ventilation 
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" and determination of the 
mes required to maintain 
nditions, may refer to the 
treatment in the appendix to the 
presen article, which will be pub- 
lished next month. 

With the above as background, 
Table 1 has been prepared to show 
a qualitative comparison of the ef- 
fect on several important factors 
when using, first, complete air con- 
ditioning and, second, the ideally 
designed ventilation system. 


systems 
air VO! 
such ¢ 


In considering the first of the 
factors shown in Table 1—comfort 
—_the question naturally arises as 
to the relative cost between the air 
conditioning and the ideally de- 
signed ventilating system. For a 
building which does not have an 
unusually high ratio of exposed 
area to volume, it has been ob- 
served that the relative costs of 
either the ventilation or air condi- 
tiuning system in a given space is 
almost entirely dependent on the 
level of internal heat gain in the 
space. Accordingly, Fig. 1 has been 
prepared to show both capital and 
operating costs for each type of 
system as a function of internal 
heat gain, H,, in Btu per hr per 
sq ft of floor area. 

In interpreting Fig. 1 it should 
be borne in mind that the ventila- 
tion air volumes have been based on 
providing a compromise comfort 
condition acceptable to only 75 per 
cent of the workers for something 
less than half the summer daytime 
working hours. The air condition- 
ing system, on the other hand, will 
provide comfortable conditions for 
over 90 per cent of the people all 
the time. 

It will be observed from Fig. 1 
that air conditioning is less expen- 
sive than ventilation systems, in 
first cost, for all levels of internal 
heat gains above Hi— 5. However, 
the operating costs of the air con- 
ditioning system are higher for all 
levels of internal loading. 

At an average internal heat gain 
of H:= 20, the extra first cost of 
the ventilation system per M sq ft 
of floor area is $460. The additional 
operating cost for the air condi- 
tioning system is only $28 per year, 
which would not return the extra 
capital cost in less than 16.5 years. 
The additional investment in the 
ventilat on system is, therefore, not 
Justified, especially considering the 


extra advantages in greater com- 


fort for more people for longer 


periods with the air conditioning 
system. 


Table 2 shows a summary of 


basic data from which the cost in- 
formation in Fig. 1 was derived 
These figures are taken from the 
actual calculations of a proposed 
general purpose building having a 
floor area of 28,000 sq ft per floor. 
The operating costs were based on 





lumens per watt when using flu 
orescent lighting) has resulted in 1 
much greater increase in air vol 
umes required for ventilation than 
for air conditioning. Since the first 
cost of both types of systems is 
almost proportional to the volumes 
of air circulated, this results in a 
marked advantage to the air condi 
tioning system. 

2) The continual improvement i: 
air diffusion devices in the past 10 





Many modern production 


the cost of purchased power for a 
large user in Rochester, N. Y., and 
although these might vary between 
localities, it is not believed that the 
conclusions would be materially af- 
fected. Note also that all costs 
have been based on outside summer 
weather conditions for Rochester. 
In warmer latitudes, the compari- 
son would be more favorable to air 
conditioning. 


Economic Justification of 
Air Conditioning 


With certain exceptions which 
will be noted later, it may be con- 
cluded from the foregoing cost 
analysis that in areas having inter- 
nal heat gains greater than H; 5, 
air conditioning systems are justi- 
fied over ventilation systems on eco- 
nomic grounds alone, without re- 
gard to any other advantage which 
might obtain with the former type 
of system, such as improved control 
and quality of product, or increased 
worker efficiency. This may seem 
to be an unusual conclusion and 
may be questioned by some. The 
reasons for this conclusion are as 
follows: 

1) The increased level of light- 
ing load in modern factories in re- 
cent years (in spite of improve- 
ments in the efficiency of lighting 
application, such as the increased 
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jobs require air conditioning 


permitted introducing 
conditioned air into spaces at con- 


siderably lower temperatures and 


years has 


without objectionable drafts. This 
makes it possible to care for a given 
heat load in a space with lower vol- 
umes of conditioned air than those 
previously used. No such reduction 
applies, of course, in the case of 
ventilation air volumes. 

The exceptions under which the 
foregoing cost analysis does not 
apply are as follows: 

1) When good natural ventila- 
tion is obtainable—this will be the 
case in large open areas, without 
partitions, without external ob- 
structions, and with windows ex- 
posed to provide cross ventilation 
with prevailing winds, or in areas 
having high ceilings, with sidewalls 
or roofs vented to take advantage 
of stack effect. In these cases, the 
large air volumes naturally circu- 
lated through a space provide ir 
effect the required effective tem- 
peratures at no capital cost. This 
is not desirable, however, in areas 
where a high degree of cleanliness 
is required for production reasons 

2) In areas where the level of in- 
ternally generated heat is unusually 
low (less than H; 5) in which 
little or no ventilation would ordi 
narily be installed. 


3) Special processes requiring 
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Material 


Glass, plate or crown 
RT 045.06 s¢4ae be nadnkess 
Brass 
Plastic —laming ated— 
Plastic—wood filled 


Cellulose nitrate (motion picture film) 





Table 3—Showing comparative unit change in dimension, due to a tem- 
perature variation, when using ventilation and air conditioning systems 


thermosetting phe nolics.... 
thermosetting phenolics BE 
Ck hab saw neepes tee hassdss 


Temperature Variation, in 
Inches per Inch of Length — 
| With Air i] With 
Conditioning | Ventilation 
|... 0.00001 .. 0.0001 .... 
aaa 0.00002 .. 0.0002 .. 
Po |... 0.00003 .. 0.0003 . 
; ... 0.00003 .. 0.0003 . 
0.00007 . ...~ 0.0007 
OF, Se 0.0001 ...).... 0.001 
dinxe ME os 


Approximate ‘Maximum Unit 
Change in Dimension Due to 


0.0002 








outside air volumes greater than 20 
per cent of the conditioned air vol- 
ume, or where the quantity of con- 
ditioned air is determined by fac- 
tors other than heat gain, such as 
in processes where it is necessary 
to exhaust large air quantities. 

Even in cases where these excep- 
tions apply, however, it may still be 
desirable to install complete air 
conditioning, in order to make ef- 
fective the advantages for air con- 
ditioning shown for the remaining 
three factors in Table 


Quality of the Product 
Manufactured 


It will be observed that these 
three latter factors are concerned 
with the quality of product which 
can be manufactured. For exam- 
ple, a nationally known mechanical 
engineering consultant has been 
quoted as follows: “It is known to 
be impractical, for instance, to 
build high powered airplane en- 
gines without control of moisture 
and dust in the air.” In fact, the 
list of manufacturing operations 
which are affected to a more or less 
degree by one or more of these last 
three factors in Table 1 is con- 
tinually expanding and it therefore 
seems desirable to examine each of 
them in more detail with the object 
of determining—if possible—the 
range of manufacturing (or oper- 
ating) conditions in each case 
which will require air conditioning. 


Room Air Dry Bulb Temperature 


Room air dry bulb temperature 
is, of course, primarily of impor- 
tance as it affects the degree of 
physical expansion or contraction of 
the manufactured parts. If venti- 
lation is to be satisfactory for a 
given operation, the design toler- 
ance must permit expansion or con- 
traction of a given part through 
the temperature range stated in 
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Table i, or about 25 F. As an aid 
in judging the importance of this 
effect, Table 3, showing the maxi- 
mum change in dimension of a 
given part per unit of length, over 
the range of temperature varia- 
tions encountered with both venti- 
lation and air conditioning systems, 
is given for various types of ma- 
terials of manufacture. 

The data in Table 3 should be in- 
terpreted with great care. For ex- 
ample, the maximum unit change 
in dimension, in ventilated spaces, 
of the two metals shown approaches 
the range of accuracy which is pos- 
sible for various machining opera- 
tions in many machine shops. How- 
ever, many parts may be designed 
so that dimensional changes of the 
order shown may be tolerated. Fur- 
thermore, the micrometer gages 
used in making such measurements 
will usually be undergoing similar 
dimensional changes to those of the 
manufactured part, so that the im- 
portance of temperature variation 
would be minimized, except in ap- 
plications using material having 


unusual expansion pro; , 
where complete interch abilit 
of parts made at wide! ror 
times is essential. Thus y bul 


temperature regulation : rey i 


dimensional variation w 


ably not ordinarily be j ed { 


conventional machine s} 
precision of the order of 
or less tolerances were co 
possible. 

At the other end of t} ' 
Table 3, however, consi: 7 


terial having unusual p) ties 
expansion in a process Lirir 
for example, slitting 
forating cellulose nitrat 
tolerances of, say, 0.001 Her 


the best possible control : 

room air temperature is certai 
required, since—from Ta 
variation in dimension 
in. wide, when using v 
would be greater than the allowa! 
tolerance. 

To summarize the second fa 
in Table 1, then, regulatio: 
dry bulb temperature alone \y 
ordinarily justify installation of 
conditioning in 


basis of economic considerations. | 
certain cases, however, 
treme precision is required and 
possible, or where materials 
manufacture Waving high tempera 
ture coefficients of expansi 
used, dimensional change wit! 
temperature variation may bec 
a factor, and these cases should, 
course, be judged individuall) 
their own merits. 


whoere ex 


1] 


those locations 
where exceptional conditions do no 
permit justification solely on th 





Photographic—papers . 





Spinning, storage .. 
OU, eS 


‘Storage, cutting, _and packing 


Table 4—Favorable conditions of temperature and relative humidity for 
various manufacturing processes 


Temperature Hu 
Industry & Product Process o£ ar 
Textile—Cotton Carding .. — 68-73 
Combing, spinning, spooling, 
twisting, and warping. ; 68-73 
Weaving a se ne? - 68- 73 
Textile—Wool Carding . 





Textile—Silk .Dressing, we aving, ‘spinning, x a 
and throwing i TR ES 70-77 
Confectionery ..Chocolate enrobing , 65 
Hard candy ae - 70 
Storage .. 30 
59 
Tobacco . . Softening .... 84... 
Cigar and cigarette ‘making -.-. 70-73 
Printing ..Lithographing, — ...70 
Relief and offset. v7 
Folding ...... - - ale 
Baking ..Dough fermentation ov ..81 
Procmm@g .....-. alto 90-95 
Loaf cooling .. we ; : 70.. 
Electrical cable .... . Winding insulation < 104 
Cellulose lacquers .. Application ........ ee 
Munitions ......-. ...+-Fuse loading ....... 70 
Food—Cereal .......-. .Prepared, crisp cereals.... 73 
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Moistur: Content of Air 


Moisture content of air is of 
great importance in a wide variety 
of manufacturing operations. Hy- 
groscopic materials (including 
foodstuffs, textiles, papers, leather, 
jumber, numerous plastics and 
chemicals, and many others ) all are 
subject to important variations in 
such physical properties as weight 
and density, dimensional stability, 
pliability, strength, and the like. 
The variety of these materials in- 
volved and the consequence of in- 
adequate moisture control is so 
diversified that analysis on any 
generalized basis is impractical. 
For convenience, however, Table 4 
js partially reproduced from the 
International Critical Tables, Vol. 
Il, showing recommended condi- 
tions of relative humidity for va- 
rious manufacturing processes. 

Another limited field in which the 
control of the humidity in spaces 
has resulted in improved quality of 
product has been a reduction of 
markings on highly polished sur- 
faces due to perspiration on the 
hands of workers. On metal parts, 
this effect has been claimed to re- 
sult in “etching” of the fingerprint 
pattern into the part, and on such 
optical parts as lenses or reticles, 
for example, it has resulted in ob- 
vious impairment of optical quality. 
Regulation of the room air hu- 
midity so as to provide effective 
temperatures for optimum comfort 
of the workers prevents the per- 
spiration, with consequent improve- 
ment in the quality of the product. 

Summarizing again, concerning 
the third factor from Table 1, air 
conditioning will be justified over 
ventilation systems, regardless of 
economic considerations, in proc- 
esses where the materials of manu- 
facture undergo intolerable changes 
in physical properties, due to their 
hygroscopic nature, as a result of 
variation in relative humidity of 
room air through a range from 15 
to 75 per cent. Also, improvement 
in quality of the product will be ob- 
tained with air conditioning in 
processes where perspiration from 
the hands of workers has been 
shown to have a harmful effect on 
the product. 


Cleanliness of the Air Supply 
Cleanliness of the air supply, the 

fourth factor from Table 1, is not 

ordinarily of sufficient importance 








eee bite 
On air outlet, leaving room 11.. 
On stockroom wall, above 
SE EE, KN dwdisonnsdesees 96 
Near south elevator...... 39. 
Above work level (south 
SC coundecenee os okassteee 
Above work level (north 
DED intithd ce adeene sheen 13. 
On work bench, center of 
ag i eA 2 205 
Below work level (south 
“SS Rear 115 
On south elevator.. ie ea 
-On north elevator. - 398.. 
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Table 5—Dirt and lint propagation in critical assembly area. 
per sq ft per hr) 
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in itself to justify the specification 
of complete air conditioning in 
areas where the stated exceptions 
do not permit its justification on 
economic grounds alone. This is be- 
cause the same degree of cleanliness 
in the space can be secured by pro- 
viding proper filtering facilities on 
either type of system—ventilation 
or complete air conditioning—and 
the cost of providing this facility 
has been included in the unit cost 
for each type of system. 

However, a requirement for ex- 
treme cleanliness in the working 
space can preclude the possibility 
of caring for internally generated 
heat loads by natural ventilation 
means, since air to such spaces must 
be supplied from a central filtered 
source, and the building kept closed 
as much as possible to prevent in- 
filtration of dirt laden air. Thus 
the cleanliness factor can change 
the status of a given application 
from one to which the first of the 
exceptions previously noted might 
apply, to one which can be analyzed 
on economic considerations alone, 
and hence air conditioning may be 
justified over the ventilation sys- 
tem. 

The importance of the cleanliness 
phase makes it worthwhile to dis- 
cuss some of the problems connect- 
ed with providing as nearly as pos- 
sible a truly dust free atmosphere 
in the working space. It is, of 
course, recognized that proper filter- 
ing of supply and maintenance of 
slight pressures within the space 
to insure against infiltration of un- 
filtered air is of importance. It is 
also true that control of dirt gen- 
erated internally within the space, 
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from such sources as wear on floor 
and shoes, flakes of dead skin and 
dandruff, lint from clothing, and 
many everyday activities causing 
abrasion and consequent breakdown 
in size of materials, is of at least 
equal importance in critical proc- 
esses. 

To illustrate the importance of 
such internally generated dirt, 
Table 5 has been prepared from 
data which were obtained in a criti- 
cal manufacturing area in which 
every care had been taken to ex- 
clude foreign particles from the out- 
side and in which the finest filters 
had been installed in the supply air. 

The data in Table 5 were secured 
by exposing a shallow cellulose 
acetate dish, coated with a tacky 
Canada balsam-xylene solution, to 
the atmosphere in the space at va- 
rious locations and levels for a 
known period of time. The dishes 
were then examined microscopically 
and the particles counted, and re- 
ported as the number of particles 
settling on a square foot of hori- 
zontal surface per hour. 

From the data in Table 5, the fol- 
lowing conclusions can be drawn: 

1) Air supplied from the filter 
system was clean. 

2) Some contamination entered 
the room from the elevator shafts; 
the shafts contained large amounts 
of foreign material. 

3) Most of the foreign material 
present in the air was generated 
within the room. 

4) Very little of the dirt present 
was removed in the air leaving the 
room; most of it settled back into 
the space. 

On this particular project, the re- 
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quired level of cleanliness in the 
space was obtained only after pro- 
viding extensive equipment for 
carrying out this critical assembly 
operation inside protective enclos- 
ures on each work bench, which 
were each supplied directly from 
the filtered air source. Other expe- 
rience in areas requiring extreme 
cleanliness has proved that dirt gen- 
erated internally is of prime impor- 
tance, requiring care and ingenuity 
in its control, at least equal to that 
required in control of foreign par- 
ticles in the supply air. 

Worker Efficiency and Cleaning 

Costs 

There are, of course, factors 
other than those listed in Table 1 
which affect the decision to install 
air conditioning in factory build- 
ings. Two of the more important 


of these—improvement in worker 
efficiency, and reduction in cleaning 
costs—are not discussed extensive- 
ly in this paper because of their 
controversial nature. It is the 
opinion of the writer that, while 
there are many applications where 
installation of air conditioning will 
result in improved worker efficien- 
cy, there are likewise many others 
in which no such improvement oc- 
curs. Broadly speaking, it is be- 
lieved that such improvement can 
be expected on jobs where the re- 
sulting output of product is propor- 
tional to the degree of physical ef- 
fort, but that little or no improve- 
ment can be expected on jobs where 
the output is machine paced, or 
where the physical effort required 
is at a constant and relatively low 
level. Certainly, considerable more 
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experimental data are re 
fore this factor can be 
one favoring installation . 
ditioning in all cases. 
Regarding the other 
duced cleaning costs, it » 
that, as in the discussi 
fourth factor in Table 1, 
conceded that an equal re: 
cleaning costs may be exp: 
either air conditioning « 
tion systems by provid 
cleaning facilities in both 
equipment. Thus, as b 
only advantage in this « 
would result from reclas 
given project from one 
the previous economic 
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would not apply to one which coy! 


be so treated, and hence : 


tioning justified on the 
lower first cost alone. 
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Paris, May 15 


HE REHABILITATION of the pub- 
ic utilities of Paris began imme- 
jiately following the departure of 
he Germans. Because of their hur- 
ied exit, the Germans had little if 
uny time to damage utilities. The 
principal damage to the electric 
system was to the transformers at 
he Chevilly station, the terminus 
of the 90 kv and 220 kv lines from 
the south, and was caused by bomb- 
ing prior to the liberation of Paris. 

The French Maquis had also blown 
up a section of the underground 
99) kv cable. 

The principal damage to the 
water supply system was to the 
filter beds, but this did not cause 
a serious handicap to operations. 
The outfall sewage pipes supported 
by one of the bridges of the Seine, 
located near Colombes, collapsed gue Maar: 1 
with the bridge when bombed, mak- : BS RT ee 
ing necessary the pumping of sew- Ros geet ere 
age directly into the Seine at a 
different location. Bomb damage 
occurred also in the northern por- 
tion to one of the principal sewers, 
making necessary temporary diver- 
sion through an open ditch. 

The Metro (subway) system was 
not in operation, the only use of 
the system being for air raid shel- 
ters at certain stations. 

Garbage and refuse incineration 
offered no problem because the 
scarcity of food and other mate- 
rials resulted in very small quan- 
tities. 

Those utility companies and or- 
ganizations formerly and still re- 
sponsible for service began imme- 
diately the rehabilitation of the 
public utilities of Paris and also 
throughout the liberated portions 
of France. The U. S. Army helped 
much with technical advice, by loan 
of trucks and equipment, and in 
some cases by supplying material 
needed for repairs, gasoline, oil, 
and food. There was neither time 
hor material to rebuild steel trans- 
mission towers, so wood frames or 
poles were used. To supplement the 
scant coal supply, coal yards and 
coal bins were cleaned out, even 
though only two tons were avail- 
able. At one of the stations for- 
merly using pulverized coal, the 
boilers were converted, and cap- 
tured road oil was burned to make 
Possible an increase in the amount 
of electricity. After the gas works 
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were started, the resulting gas oil 
was used when the supply of road 
oil became exhausted. 


Close Cooperation of U. S. 
Forces and French 


The reason for the rapid and 
highly successful accomplishment 
of restoration of services to the 
French utilities was the close co- 
operation of the U. S. forces and 
the French utility organizations, 
and the utilization of all means pos- 
sible to secure results. 

At the time the U. S. forces ar- 
rived in Paris, only three gen- 
erating machines—one in each of 
three stations—were operating, 
producing about 1,100,000 kwhr per 
day. These machines were all 
steam driven turbines and were all 
that could be operated with the 
limited supply of coal available. A 
90 kv line was hastily repaired to 
the hydro plant at Eguzon—about 
190 miles south of Paris. Then a 
second 90 kv line was repaired to 
the same point. A line to Lille near 
the Belgian border, a distance of 
about 125 miles, was then repaired 
to make available the surplus elec- 
tricity produced by thermal plants 
at the mines. Then followed the re- 
pairs to the two 220 kv lines from 
the Massif Central region, 315 
miles, from which later a line was 
repaired extending westerly 190 
miles from the Massif Central to 
hydro plants in the Alps. Lastly, 
a line was repaired from Paris run- 
ning easterly, then southerly to the 
same hydro plants in the Alps 280 
miles away, to act as insurance in 
case of the loss of one of the 220 
kv lines to the south. (These lines 
went out of commission several 
times, due to the high winds and 
snow. ) 

While these repairs were taking 
place, the railroad lines to the north 
and south were being restored, the 
debris of bombed bridges being 
cleared out of the canals, and barges 
sunk in the canals were being 
floated. Again the French and U.S. 
engineers, working together, pro- 
duced results. Coal for fuel grad- 
ually began to move into Paris, but 
the canals became unusable in De- 
cember due to heavy rains which 
raised the water level, making pass- 
age of barges under the bridges 
impossible. When the water sub- 
sided sufficiently, the barges began 
to move, but due to lack of tugs, 
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slow operation of locks, etc., the 
amount of coal was not as much as 
desired. In January, a period of 
very cold weather caused eight 
inches of ice to form in the locks 
and canals, which again stopped 
canal traffic. But in February the 
ice melted and traffic was again re- 
sumed, only to be stopped again by 
flood conditions. Every effort was 
made to conserve fuel by bringing 





in the maximum amount of im- 
ported electricity. Far more elec- 
tricity than was first contemplated 
was found to be possible from the 
hydro sources, due to the unusual 
amount of rain in October and No- 
vember. 

Electric power production reached 
a figure of 12,767,000 kwhr per 
day by the 3lst of December 1944, 
having started with 1,100,000 kwhr 
on September 1. In September, at 
the start, 15 per cent of the 1938 
load was being produced, and in 
December 105 per cent of the 1938 
load for the corresponding period. 
The system peak had increased 
from 90,000 kw to 755,000, about 
92 per cent of the 1938 peak. 


Use of Electricity Rationed 


In the beginning, strict control 
of the use of electricity had to be 
exercised. The civilian rationing 
established under German domina- 
tion was continued, namely, each 
family being given an allotment 
for the month of 20 kwhr, plus 20 
kwhr for each person in the family. 
All commercial and industrial cus- 
tomers were given fixed monthly 
allotments, with heavy penalties for 
over runs. Penalties imposed were 
3 frances per kwhr for 30 per cent 
of the excess over the allotment 
and 6 francs per kwhr for the 
other 70 per cent. If excessive use 
continued, the electric service was 
discontinued until such time as the 
customer’s quota caught up with 
the use. Military users cooperating 
with the electric authorities main- 


tained close supervision er the 


consumption in military © ‘ablig, 


ments. 
For several months cur: -nt yw, 
not available during the  aytin, 


except for priority milit a 
civilian installations and it y,, 
often necessary to use = eparay, 
lines from such places to 4 hie) 
tension post which had co: tiny 

service. In December 1944 ‘he 

of Paris went on a 24 hr s:hedy), 
which had to be discontin agair 
between January 15 and Februya 
19, 1945, when the coal supply » 


hand for electrical productiy 
dropped to 5000 tons—at a tin 
when practically 5000 tons per ¢ 
was being burned in -the vari 
plants. Since February 19. 
service has continued on «© 24 by 
basis. 


Fuel consumption of coal and 
during the first week of Septembe, 
was the equivalent of 980 tons o 
coal daily.*For the last week in De. 
cember 1944 (using coal only 
consumption was 4600 tons per da 

The thermal plants in Paris ar 
used to maintain voltage and t 
augment the hydro power as th: 
electric demand requires more elec. 
tricity. There are five thermal 
plants built at different times— 
some have been modernized. Most 
of the boilers use pulverized coal 
although in the emergency several 
have been converted to oil. Elee- 
tric current is supplied to the elec- 
trified railways, to the Metro, and 
to the telephone system for re 
charging batteries. Most of Paris 
proper has direct current, but 4 
program was developed several 
years ago for alternating current 
and several districts now have 
single or two phase curren’. 

The 220 kv cables from the hydr 
system extend around the easter!) 
part of Paris, from Chevilly station 
in the south to Villevaudé, thence 
through Clichy-sous-Bois to the 
thermal stations at St. Denis ane 
Gennevilliers in the Paris suburbs 
on the north side. The last portion 
passes underground. These cables 
have a hollow core through which 
oil is pumped to prevent overheat: 
ing. This arrangement has proved 
most successful. 

Current is distributed at 60 kv 
within the city over two loops ™ 
substations on the high tension net 
work, where it is transformed 
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jower voltage for local distribu- 
tion, and to substations on the out- 
skirts of the city proper, when it 
is reduced in voltage and distrib- 
uted in the suburbs by other com- 
panies 

The principal damage was to the 
Chevilly transformer station, where 
three of the four 60,000 kva trans- 
formers were badly damaged by 
hombs; to the 90,000 kva trans- 
former at the Gennevilliers station 
vhich was not injured but which 
was tipped and had to be jacked 
back to a vertical position and un- 
derpinned. The resulting loss in 
transformer capacity was partially 
overcome by moving a 20,000 kva 
transformer from Chevilly to St. 
Denis and in conjunction with two 
30,000 kva transformers at the lat- 
ter station, made possible 65,000 to 
70,000 kva additional capacity 
which increased the kwhr output 
by a million. 

The norma! transformer capacity 
was 540,000 kva, but the system is 
now operating with 340,000 kva 
capacity. 

During the operation at the Gen- 


nevilliers station, one of the tur- 
bines overspeeded when the station 
attempted to carry the load during 
a sudden outage on the transmis- 
sion lines. The safety controls 
failed to function in time and the 
turbine blew up, damaging five 
other turbines and wrecking the 
entire roof. 

The chief operating difficulties 
were the overloading of circuits 
and the inability to meet these 
fluctuations due to the shortage of 
coal. To overcome this, the city 
had to be sectionalized and over- 
load relays installed for each sta- 
tion. Two groups of relays were 
set to drop the load, the first group 
operating when the _ frequency 
dropped to 48 cycles and the second 
when the drop reached 47 cycles. 
The normal frequency is 50 cycles. 


1700 Miles of Water Piping 


Due to the extensive characte) 
of the water system, a large por- 
tion of normal service could be 
given although the system has suf- 
fered damage. Normally, the sup- 
ply of drinking water brought into 
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Paris by aqueducts amounted to 
about 117 million gallons per day 
and 140 million 
from plants on the 
Marne rivers, totalling 257 millio: 


Only about 156 millior 


gallons per day 


Seine and 


gallons 
gallons per day was available be 
cause of damage. The repairs mad 
permitted the supply to rise to 173 
million gallons per day, which rep 
resents about 67 per cent of the 
normal supply. 

The water system for the city of 
Paris is entirely scparated fron 
the surrounding suburbs. It was 
onstructed and is owned and op 
erated by the city. The distribu 
tion of water, the billing, and col 
lection of revenues from customers 
is delegated to the Compagni« 
Générale des Eaux 

Spring water is brought from 
collecting sources 40 to 80 miles 
from Paris by means of aqueducts 
which average about 8 ft in diame 
ter. Siphons are installed unde: 
the numerous streams. The wate1 
is chlorinated at the source and 
does not require filtration hese 


aqueducts, four in number, total 








269 miles in length and have a 
daily output of 144 million U. S. 
gallons. 

In addition to the aqueducts, two 
plants supply water for drinking, 
taken from the Marne River at St. 
Maur and from the Seine River at 
Ivry. From these plants the water 
is pumped to three large collection 
reservoirs where it is treated. The 
two plants have a total daily capac- 
ity of 145 million U. S. gallons. 
The capacity of the reservoirs 
totals 170 million U. S. gallons. Six 
smaller reservoirs are located at 
strategic points around the city to 
maintain adequate pressure in the 
distribution supply. 

The distribution system has 1700 
miles of piping ranging from 1% 
in. to 43 in. in diameter. The hy- 
drants and public utilities which 
require a continued pressure are 
connected to the drinking water 
system. 

The principal damage to the 
water system was the cutting of 
one viaduct due to the destruction 
of the viaduct bridge. A temporary 
siphon was installed which reduced 
the daily capacity about 35 per cent. 
Severe damage to one of the filter 
units reduced the capacity at that 
plant about 40 per cent. Recon- 
struction is already in process. 

The raw water normally used for 
industry, street cleaning, public 
gardens and fountains, and other 
places where pure water is not 
needed, is secured from the Ourcgq 
canal, artesian wells and two old 
aqueducts, and formerly amounted 
to 200 million gallons per day. 
Owing to the lack of electrical en- 
ergy, which was due to the lack of 
coal, strict limitations were im- 
posed on the consumption of water 
and the pumping was kept between 
30 and 50 per cent of normal. An 
average of 60 million gallons per 
day was pumped in September; in- 
creased requirements for industries 
raised the average to 90 in De- 
cember. 


Extensive Sewer System 


Paris has one of the most exten- 
sive and well developed sewer sys- 
tems of any of the world’s large 
cities. It is a combined sanitary 
and surface drainage system de- 
signed to care for 400 million U. S. 
gallons per day. 

Five large trunk mains, called 
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American infantry gather be- 
fore the obelisk in Paris during 
a mass parade August 29, 1944, 
after occupation by Allied forces 
(Signal Corps photograph) 


“collecteurs,” gather the sewage 
from all parts of the city. All con- 
verge on the pumping plant at 
Clichy in the northwest part of 
Paris. These “collecteurs” are 16 to 
18 ft in diameter. Smaller sized 
laterals feed into the main collec- 
tors and the laterals are in turn 
fed by the street mains. 

At Clichy and Colombes are lo- 
cated the two largest pumping and 
treatment stations. At Clichy, the 
larger part of the solids is removed 
by primary and secondary sedi- 
mentation tanks, after which the 
efluent is pumped through the 
“Aqueduc d’Achéres” to the Co- 
lombes station. At this station the 
efuent is pumped to a tank on 
high ground at Argenteuil from 
which it flows by gravity to sewage 
farms, 5 to 10 miles down the river. 
Four conduits, each one meter 
(3.281 ft) in diameter, carrying 
the effluent to Argenteuil, cross the 
Seine River on a specially con- 
structed bridge. This bridge with 
conduits was wrecked at the libera- 
tion of Paris and it has been neces- 
sary since to discharge the effluent 
into the river. Three bad breaks in 
one of the main collectors have 








been repaired and repairs 
in progress on other dams. 7), 
sewage, in some cases, h: | ty " 
diverted around the breaks nq», 
in an open ditch. 

The sewage will contin: © to \, 
pumped to the Seine as « temp, 
rary expedient until the form. 
damaged outlet sewer line~ cay 
repaired, which, however, 
considerable time. 


} 
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How Gas Service Was Restored 


Just before Paris was }iberate 
the general distribution of yg 
ceased. Only enough fuel was avai). 
able to maintain a minimum pre. 
sure in the gas mains. A survey o 
existing fuel stocks showed cok 
on hand enough to supply 25 day, 
of operation on 1 hr of genera! ya: 
distribution per day, if a supply o/ 
oil could be obtained for the man». 
facture of carburetted gas. Mini. 
mum requirements per day a 
peared to be 1,600,000 cubic me 
ters of 3300 calories per cubic me. 
ter. On September 7, 1944, gas 
service was started for J hr a da; 
In September, 30,471,000  cubj 
meters was produced. (One calorie 
equals 3.9683 Btu and one cubi 
meter is 35.315 cu ft.) 

On October 9, 1944, general gas 
service was increased to 2 hr a da) 
—l hr at noon and 1 hr from7t 
8 p.m. Beginning November 6 
1944, an additional half how 
gas service was given in the eve 


ning and the calorific value was 
increased to 3550 calories per cv- 
bic meter. 


On December 4, 1944, the gas 
service was again increased fron 
21% to 13 hr per day. The increase¢ 
time was from 8:30 p.m. unt 
7:00 a.m. in order that the civiliar 
bakeries could use gas during the 
night. (The bakeries had to work 
at night as electricity was mort 
available. Electricity was not give! 
to industry in the daytime, in or 
der to save fuel. There was enoug! 
hydro power at night.) 

There were 76,251,700 cubic me 
ters (3550 calories per cubic me 
ter) of gas produced during th 
month of December 1944. Produ: 
tion had risen from zero on 5é 
tember 1 to 88 per cent of the 
1938 figure for December | baseé 
on a calorific value of 4500 cale- 
ries per cubic meter), 1938 bein 
considered the base year for nor 
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aj comparison. During the four 
sonths, September to December 
sclusive, about 30,000 tons of the 
ske made from the coal consumed 
, the manufacture of gas was 
.de available to other consumers. 
Normally, the Paris region uses 
ore than one-half of the total 
ys produced in France. All pro- 
yetion is manufactured gas and 
ver 50 per cent of the coal used 
‘as imported from Great Britain. 
bout 16 per cent of the gas used 
» Paris is for industrial purposes, 
ith the greatest part of the re- 
,inder used for domestic cooking, 
‘ith some used for heating. 
Production is primarily by coke 
pven type plants supplemented by 
ater gas sets. The output of the 
hree companies serving the Paris 
egion is 2,183,000 cubic meters 
ver day at normal times with a 
alorific yalue of 4500 calories per 
ubic meter. 


Power Allotment for Subway 
System 


The subway system of Paris, 
ommonly called the Metro (Com- 
pagnie du Chemin de Fer Métro- 
politain de Paris), was not in op- 
eration when the American forces 
reached Paris. On September 11, 
1944, eleven lines and a limited 
umber of passenger stations were 
placed in operation between 6:00 
am. and 10:00 p.m., with service 
estricted to 8 min intervals dur- 
ing rush hours and 6 min at other 
imes. No service was authorized 
or Saturday afternoon or Sunday 
perations. To provide for this 
service, a daily allotment of 410,- 

)0 kwhr was made by the French 
director of electricity, this amount 
being about 41 per cent of the 
power required for normal opera- 
ion. 

In October, the power allotment 
was increased to 510,000 kwhr per 
day, which permitted, beginning 
October 7, the operation of service 
on Saturday afternoon and Sun- 
day. On October 23, seven more 
passenger stations were placed in 
Service. 


A further increase in power al- 
lotment to 540,000 kwhr made pos- 
sible, on October 30, the adding of 
two more lines to the operating 
schedule with four stations and on 
November 6 the service was ex- 
tended daily to 11:45 p.m. On 


November 20, twelve more stations 
were opened to the public with an 
increase of power allowed to 580,- 
000 kwhr, and on December 4 an- 
other increase to 610,000 kwhr 
made possible the opening of eight 
more stations. 

The year 1944 closed with all 
lines in operation on a limited stop 
and time schedule except for one 
line. This particular line had to 
be reserviced as the Germans had 
removed the rails and concreted 
over the right of way for use as 
underground shops. The concrete 
has been removed and on March 5 
this line with its stations was re- 
opened to the public. On the same 
day, about 15 additional stations 
were opened, the escalators being 
put in operation for those stations 
where the subway is the greatest 
distance below the street level. The 
electric power requirement jumped 
to 760,000 kwhr per day. On April 
1, the power allotment was _ in- 
creased to 850,000 kwhr per day, 
which is about 85 per cent of 
normal. 

The next step in the program of 
transportation will be to increase 
the number of trains, especially 
during rush hours on the busiest 
lines. In a short time, probably 
about 1,000,000 kwhr will be re- 
quired for the Metro operation. 

This system is one of the most 
heavily travelled railroads in the 
world. There are 15 lines, 750 kilo- 
meters of track,* and 230 stations 
on the system. In December 1944, 
the system was carrying about 
four million paying passengers and 
about 150,000 military (carried 
free) per week. The system is 


*A kilometer is approximately 0.62 
miles. 
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owned by the city but is operated 
by the Compagnie du Chemin de 
Fer Métropolitain. 

The power supply for the sys- 
tem is a 10,500 volt alternating 
current network, with the current 
converted to direct current at 21 
substations spaced about 3 to 5 
km apart around the system. 


Program Depended on Close 
Supervision of Fuel 


Although fuel is not usually con- 
sidered as a public utility, the con- 
sumption and distribution so vi- 
tally affected the electric, gas, and 
water utilities that it was neces- 
sary to maintain close supervision 
from the beginning. At the time of 
liberation, fuel stocks were prac- 
tically exhausted. The chaotic con- 
dition of the railroad and canal 
systems due to bombing blocked 
all normal channels for the move- 
ment of coal to Paris. Available 
trucks could not be used as they 
were necessary for handling food 
supplies. Over half of the locomo- 
tives and rolling stock had been 
taken by the Germans. The re- 
maining equipment was consider- 
ably damaged. However, by utiliz- 
ing available equipment after such 
repairs as were possible had been 
made, together with hasty repairs 
to the railroad tracks to the north, 
it was possible to make a start on 
moving coal into Paris. In Sep- 
tember 1944, 9000 tons a week 
were received and the amount grew 
to about 75,000 tons a week by 
April 1945. 

Barge deliveries via the canals 
and the Seine river were blocked 
by sunken barges and the destruc- 
tion of locks and bridges. Strenu- 
ous efforts by the army and French 
authorities resulted in the rapid 
clearing of the canals. About the 
middle of November 1944, coal by 
barges began to arrive in Paris at 
the rate of about 1900 tons a week, 
gradually increasing until 22,000 
tons per week were delivered in 
April 1945. 

Lack of pit props, lack of trans- 
portation facilities, high water re- 
sulting from floods, making impos- 
sible the passage of barges under 
bridges, and freezing weather 
causing ice up to 8 in. in thickness 
in the locks and canals all contrib- 
uted to the difficulty of moving 
fuel. 
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CHANGING OR 
CONSTANT TEMPERATURE? 


THE EpiItoR—I rise to applaud the 
discussion by F. C. McIntosh in the 
April HPAC (pages 193-194) on 
the subject, Changing or Constant 
Temperature? It seems about time 
that all of us who have to deal with 
true air conditioning recognize the 
shortcomings of oldfashioned heat- 
ing techniques. 

Certain weaknesses in heating 
systems are brought forcibly to our 
attention when the customer per- 
mits the occupants of the space to 
express a real opinion as to wheth- 
er they like it or not. The idea that 
if you had too much heat it was 
the occupant’s problem has just 
about lived its life, and we are now 
faced with the responsibility of ap- 
plying automatic heating that will 
be suitable for the average person. 


Panel Heating and Cooling 
Effects 


Due to the panel cooling effect 
or, as Mr. McIntosh says, the ir- 
radiating effect of the body toward 
a cold surface, we find it is abso- 
lutely essential to have a warmer 
temperature in cold weather than 
in mild weather. This is particu- 
larly true if you have offices with 
window exposure or glass block ex- 
posure. Single windows with steel 
sash are the worst offenders, then 
comes glass block, and then double 
windows. Unless you can eliminate 
the panel cooling effect of a cold 
outside wall you have to raise the 
temperature as the outside temper- 
ature falls to zero, 

Entirely independent of that 
change is the change due to a re- 
duction in humidity, as the com- 
fort chart very plainly shows the 
difference in effective temperature 
as humidity drops. Therefore, the 
winter heating control must be 
something which senses panel heat- 
ing or cooling effect and humidity 
and relates that measurement back 
to the apparatus. 
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As a corollary to the panel cool- 
ing effect is the panel heating ef- 
fect, which comes with warm ceil- 
ings due to excessive light loads. 
Sometimes the panel heating of the 
ceilings is fighting the panel heat- 
ing of a big radiator, which in turn 
is fighting the panel cooling of a 
large glass area. There is a need 
for some rational thinking when it 
comes to designing heating sys- 
tems that will be suitable for our 
present day, well-lit, and large glass 
area offices. 


Shock Effect Isn’t Controlling 
Factor 


The original thinking that the 
cooling required a differential due 
to shock has been changed, as it 
isn’t the shock effect which is the 
controlling point, but rather the 
panel heating effect of hot walls. 
You will find that for good summer 
air conditioning, temperatures will 
have to vary from 72 deg to 81 deg 
as the outside varies from 60 deg 
to 105 deg, due more to the effect 
of hot panel walls and ceilings than 
because of the change in the shock 
effect. This sounds like a paradox, 
and that is that in the summertime 
you should raise the temperature 
inside the conditioned space to 
counteract panel heating, whereas 
in the wintertime you raise the 
temperature to counteract panel 
cooling. The point seems to be that 
if you try to hold any such thing 
as a 72 deg temperature against 
hot walls and ceilings the incoming 
air supply is so cold that you create 
extremely bad draft conditions. It 
is only by letting the inside tem- 
perature rise that you balance out 
on a compromise between room 
temperature, supply air tempera- 
ture, and the surrounding wall 
temperatures. Here again the ques- 
tion of humidity is important so 
that the higher inside tempera- 
tures can only be successfully used 
with low humidities, say 40 per 
cent. 


The summer cooling |o: 4 j; , 
plicated by the panel hea ing eff 
of warm floors over unc nditis, 
areas, panel heating of « linen 
der dead air space ; a 
against the roof, and he 
heating effect of light adcod ty 4. 
roof load. Then you hve », 
heating of sun on the , lek 
or window glass. If win iow pix 
is protected inside with yenu 
blinds or window shades 
converted all—or practi 
of the radiant heat to panel hy 


inside your room. Some of thy 
problems a control man can wp 
with new and better equipme 


but essentially the problem js 
of design, and the best ; 
is to make the building more q 
able for air conditioning Usity 
proper materials and arrangeme: 


Better Building Design 


If we leave this entirely t 
control man he should provide » 
with room control sensitive to ¢ 
fective temperature plus radi 
heat effect and air motion ef 
which controller could be set sligy. 
ly upward in the wintertime w 
slightly upward in the 
time. Sounds complicated to me 

Possibly we could persuade th 


om 


Summet- 


architect to design a building sui 
able for human occupancy, t ' 
simplifying the thermostat requir 


ments.—LESTER T. AVERY, pre 
dent, Avery Engineering Co | 


ISOMETRIC 
PIPING DRAWINGS 
THE Epitor—-Thank you for cal 


ing to my attention the two article 
by V. L. Sherman on perspective 
and isometrics in the engineer 
drawing field, which articles wer 
recently published in HPAC. | reat 
them with much interest because | 
am ‘personally acquainted with Mr 
Sherman and his interest in th 
subject—as well as being direct) 
connected with drawing—and 
interested in learning of new ice 
and approaches to the subject. 
Usually I do not argue too mu’ 
about terminology. If Mr. Sherma 
wishes to call “isometrics” by “ 
term perspective I will not “= 
plain as long as he is clear in 
discussion as to what he meal 
The word perspective to me mes 
a picture. If one stops here in hi 
definition, “isometrics” could ™ 
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ssed as perspective. However, 
»y own preference would be to 
ick to the classification as given 
y Prof. Jorgensen in his discus- 
# of Mr. Sherman’s article 
rinted on page 130 of the March 
TPAC. This classification is stand- 
rd. 


‘ar Production Has Emphasized 
Pictorial Drawings 


The true value of the articles 
emes in their suggestion that 
more use be made of the pictorial 
epresentation of objects (machine 
arts, piping, ventilating ducts, 
tc.). The war production effort 
as emphasized pictorial drawings 
or workers unskilled in reading 
ultiview orothographic drawings. 
he writer, while in Portland, Ore., 


Bast summer visited the production 


sllustration department of the Ore- 
on Shipbuilding Co. Here they 
were using true perspective for 
piping and ductwork as well as for 
ther applications. Three-point 
rue perspective was made easy by 
special “perspective” boards with 
perspective scales etched on the 
board. Although the drawings were 
made to scale the final drawings 
could not be scaled in the shop. 

The type of pictorial drawing to 
be used depends upon the ease witth 


which one can make the drawing 


£2 ey“ 





and upon its purpose. Any aids 
that can be suggested to reduce the 
making such pictorial 
drawings should be welcome. Mr. 
Sherman’s suggestion of a grid 
system laid off according to true 
isometric projection makes for 
quick and accurate design sketches. 
Why not carry this one step fur- 
ther in a similar manner as the 
perspective boards are made as 
used at the Oregon shipyard and 
other places? On the board isomet- 
ric lines could be drawn or etched 
intersecting at one point near the 
center. These lines could be marked 
according to Mr. Sherman’s sug- 


labor of 


gestion. The three isometric lines 
would now be the “isometric 
scales,” per the accompanying 
sketch. This would permit readily 


drawing in true isometric projec- 
tion, thus getting away from the 


Isometric lines could be drawn or 
etched on the board, which would per- 
mit drawing in isometric projection 


disadvantages of the usual isomet- 
ric drawing. 

Having such a board and a 30-60 
deg triangle, any draftsman could 
quickly make “perspectives” (using 
Mr. Sherman’s terminology). Also, 
a set of the Lietz ellipse guides will 
reduce the amount of work re- 
quired. At the present the writer 
feels that the greatest usefulness 
of “perspectives” lies in the devel- 
opment of designs and in supplying 
a picture representation for assem- 
bly purposes—also, for catalog cuts 
and such illustration. The working 
drawing is still best represented 


in orthographic multiview draw- 


ing—H. LOREN THOMPSON, The 
Technologic Institute, Northwest- 
ern University. 

CENTRAL REFRIGERATION 

FOR AIR CONDITIONING 

THE Epitor—I have read with 
great interest the comments of 


A. C. Buensod and R. W. Waterfill 
in the “Open for Discussion” col- 
umns of the April HPAC on the 
subject of central station refrig- 
eration for air conditioning. They 
referred to a comparison, which | 
prepared from the best informa- 
tion available at the time, of the 
horsepower requirements of two 
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7000 ton air conditioning systems 
in blackout aircraft factories 
HPAC, January 1944 One of 
these systems was of the central 
station turbine 
drive, and the other was of the 
decentralized unitary 
electric motor drive. This compari- 
son showed the auxiliary power re- 


(see 


type with steam 


type using 


quirements of the central station 
plant to be very high as compared 
with the decentralized system. 

Since the decentralized plant 


used electrical power and the cen- 


tral station plant largely steam 
power, it is regrettable that suffi- 
cient data were not available to 
convert the power requirements to 
a cost per ton basis. I agree per- 
fectly with Messrs. Buensod and 


Waterfill that the comparison 
would be much better if 


to some common power basis, but 


converted 


believe the comparison will usually 
favor the decentralized 
job. Unless the cost of power is ab- 
normally high, I am firmly 
vinced that the station 
steam job will always be at a dis- 


unitary 


con- 
central 
advantage when put on the eco- 
nomic scales to balance against a 
decentralized unitary 
HPAC, “Open for 


J ob see 


Discussion,” 


September 1943). 
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WHEN ENGINEERS gather to 
hear a paper or talk, there 
comes a time when the meet- 
ing is thrown “open for dis- 
cussion.” We follow this cus- 
tom in these columns, which 
provide an opportunity for 
readers to comment and dis- 
cuss articles published in 
HPAC and other topics of in- 
terest to heating, piping, and 
air conditioning engineers 
and contractors. The editors 
will welcome your remarks. 
Address Heating. Piping & 
Air Conditioning, § N. Michi- 
gan Ave., Chicago 2, Illinois. 











I agree that central station re- 
frigeration jobs have their field, 
but where the cooling coils or cool- 
ing units are widely scattered, the 
conditions must be abnormal be- 
fore the central job with its costly 
distribution system can be made 
to appear more economical than the 
unitary system. The trend of the 
times is toward standardized uni- 
tary equipment which can be man- 
ufactured cheaply by volume pro- 
duction methods. The trend of the 
times is also toward cheaper and 
more abundant electrical power. 

This trend can be observed in 
the changing refrigeration meth- 
ods over the past 10 or 15 years. 
Central station jobs using brine 
circulation used to be standard 
practice for market and apartment 
house refrigeration years ago. Now 
these systems are being torn out 
and replaced with small unitary 
apparatus. There is but little ques- 
tion that the unitary refrigera- 
tors have been more satisfactory 
from all angles than the central 
brine circulating jobs. The only 
restraining force from the begin- 
ning has been the economics of the 
situation, and this has been solved 
by volume production and the in- 
creasingly low power costs. As a 
result we have witnessed the phe- 
nomenal growth of the electrical 
refrigerator industry. 

It is admitted that central 
chilled water distribution systems 
using centrifugal refrigeration 
may be installed in congested busi- 
ness or residential districts if their 
cost can be economically justified. 
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With the trend of our industrial 
development so strongly toward 
low cost volume production of 
unitary apparatus, it is difficult to 
visualize any great number of such 
large district cooling systems. 

In the end, economic considera- 
tions will govern regardless of the 
engineering refinements which are 
incorporated in the design of either 
type of system.—H. M. HENDRICK- 
SON, assistant district chief engi- 
neer, York Corp. 


TEMPERATURE CONTROL 
IN SCHOOL BUILDINGS 


THE EpItor—lI’ve read Samuel R. 
Lewis’ comments in the May 
HPAC on the desirability of room 
control thermostats in school build- 
ings, and I agree of course, that 
besides savings of a third or more 
in the steam used for the year’s 
heating, which pays the first cost 
out promptly, the improved com- 
fort and efficiency of the space 
more than justifies the cost. As 
with other items of mechanical 
equipment, these very useful de- 
vices are sometimes not an un- 
mixed blessing. In the fine warm 
days now at hand, the windows go 
up, and spring is admitted to the 
classroom. No mechanical devices 
have yet been invented to produce 
this grand effect. Cool air blows on 
the thermostats, and the windows 
are opened wider to admit more of 
the beautiful spring. Who cares 
then if a little more steam is used? 
—LYMAN R. FLOOK, superintend- 
ent, buildings and grounds, Uni- 
versity of Chicago. 


THE Epitor—John Howatt’s dis- 
cussion in the May HPAC of 
schoolroom temperature control is 
timely, particularly with govern- 
ment rationing of coal for educa- 
tional institutions to 80 per cent of 
their normal requirements. 

The simpler installation involv- 
ing a thermostat and one control 
valve on the steam supply main is 
more foolproof than the individual 
room thermostats, in my expe- 
rience. The greatest difficulty with 
the single thermostat controlling a 
building is to locate it so that all 
or nearly all of the classrooms and 
laboratories are heated to tempera- 
tures that are acceptable to the 
occupants. The success or failure of 
such installation is largely deter- 
mined by the temperament of the 


teaching personnel occup) ng the 
building. In some instances tea, 


ers are extremely sensitive to toy, 
perature variations. In mary ca. 
they insist on wearing clot \jes that 
are customarily worn in ‘he gy, 
mer months and expect to be cop. 
fortable in schoolrooms in «he wit. 
ter time. For these persons jpg) 
vidual room control is indicate, 

Where teachers are mech anica)) 
minded and tend to want to tink 
with control apparatus we hay 
found an educational program yer 
helpful. When they are inform 
in the mechanics and the oper. 
tion of the thermostats and valy« 


in many cases they are helpfy 
the operation of the mechanisms 


By and large, wherever the sip. 
gle valve and thermostat can 
installed successfully in a scho 
building or installed to control , 
zone in a school building, this mech. 
anism will show the most satis. 
factory return on the investment 
—LESTER S. RIES, superintendent 
department of buildings an 
grounds, Oberlin College. 


PRICES FILED ON 
MACHINERY REPAIRS 


May 30 was the deadline for 
about 65,000 concerns and _indi- 
viduals engaged in jobbing sho 
operations performed in making 
metal products and repairing in 
dustrial machinery and ships t 
file their service prices, rates ané 
rate-computing reports with th 
OPA, the agency has announced 
Names of concerns whose state. 
ments have been received are be- 
ing checked by OPA against mas- 
ter lists of jobbing shops perforn- 
ing industrial services throughout 
the country to determine those that 
failed to comply. Postcard remin¢- 
ers will be sent to firms that have 
not reported as required by max- 


mum price regulation 581. Failure 
to receive a special notice, however 
does not relieve a firm of full re 
sponsibility for filing. 


Firms failing to comply ma} 
have their maximum prices fixed 
by OPA retroactively to March 51, 
1945, when the new price regule- 
tion became effective. 

All concerns should have filed 
with their OPA district office the 
prices, rates, and pricing mcthods 
they have been using. 
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sing the Velocity Head Concept in 


PRESSURE DROP CALCULATIONS 


HE FRICTION loss or pressure 
jrop through a bed of granular 
-olids may be expressed as 


Ape =(4fol/Dy) «12.2020. [15] 
here f, is a form of friction fac- 
or which is a function of the 
Reynolds number, (D,Vp/,), based 
m the particle diameter and the 
superficial fluid velocity based on 
the gross bed cross-sectional area. 


Friction Loss Through 
Granular Beds 


In Fig. 6 is given a plot of f, 
vs. Re taken from a correlation re- 
ported by Chilton and Colburn 
(Reference 30). This plot makes no 
allowance for particle shape or de- 
gree of packing, but represents an 
average value of f. for shapes and 
degrees of packing commonly en- 
countered in practice. Actually the 
particle shape and degree of pack- 
ing affect the value of f. as well 
as Reynolds number and for fur- 
ther data along these lines the 
reader is referred to References 
28-32. 

For an average value of 15.0 for 
f, which holds to better than + 
50 per cent for the turbulent flow 
range (D.Vp/n > 80) and degree 
of packing commonly encountered 
in practice, Equation 15 becomes 

Ap. GB (L/De) ...cees.s [16] 
which means that for each layer 
of particles (i.e. L=D,), a pres- 
sure drop of 60 superficial velocity 
heads results. From a velocity head 
visualization and analysis, it would 
appear from this value that the 
maximum velocity head attained by 
the fluid in passing through a sin- 
gle layer of particles is on the 
order of 60 times the superficial 
velocity head. This would imply 
that the minimum cross-section 
available for flow between particles 
is on the order of 0.13 of the over- 
all cross-section of the particle bed. 

*Encineering Dept., Chemical Engineer - 


ing and Metallurgical Laboratory, Experi- 


i. nt! Station, E. I. du Pont de Nemours 
0., Ine. 


By C. E. Lapple* 


The ratio of minimum flow cross- 
section to overall bed cross-section 
can be calculated as 0.09 and 0.21 
for triangular and_ rectangular 
packing of uniform spheres, re- 
spectively. Thus, the pressure drop 
through each layer of particles 
may be visualized as on the order 
of one velocity head based on the 
minimum area available for flow 
between particles. 


Friction Loss for Abrupt 
Expansion 


The friction loss for an abrupt 
expansion as derived from a mo- 
mentum balance is given by 

ES ES Fae eee [17] 
where F, is based on the velocity 
head in the smaller (upstream) 
cross-section and a is the ratio of 








DESIGN OF pipe lines, proc- 
ess equipment, ventilation 
systems, etc., requires esti- 
mation of pressure drops in 
order to specify the required 
pump, compressor, fan, or 
blower capacities. Pressure 
drop estimates are often nec- 
essary, too, in the operation 
of equipment for purposes of 
locating possible plugged or 
corroded lines, checking 
process performance, or de- 
termining bottlenecks for pro- 
posed capacity increases. 
The article of which this is the 
third and last part (the first 
was published in the April 
issue) is intended as a guide 
to a physical conception or 
visualization of otherwise 
seemingly complex fluid flow 
phenomena. The approxima- 
tions presented will be found 
to be entirely adequate for 
many purposes, and an at- 
tempt has been made to point 
out their limits of accuracy. 
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upstream to downstream cross-sec- 
tion. Thus, for an abrupt expansion 
into a very large chamber (a 0), 
the friction loss is one _ velocity 
head. 

The pressure drop for an abrupt 
expansion is obtained by adding 
algebraically the difference between 
the downstream velocity head and 
the upstream velocity head to the 
friction loss. The pressure drop for 
an infinite expansion is thus zero. 
For expansion into a finite area, 
the pressure drop is 
which means that a pressure re- 
covery is obtained. 


negative, 


Friction Loss for Abrupt Inlet 


The friction loss for an abrupt 
inlet is given by 
F’. = Ki(K:—a«) . [18] 
where F, is based on the velocity 
head in the smaller (downstream) 
ratio of 
areas, 


cross-section, a is the 
downstream to upstream 
and K, and K, are constants deter- 
mined experimentally. The _ inlet 
loss is due largely to a contraction 
of the stream at the inlet with sub- 
sequent partial recovery. The val- 
ues K, and K, are found experi- 
mentally to be 
For a <0.715, Ki=—0.4 and K;= 1.25 
For a >0.715, K: = 0.75 and K, = 1.00 
The friction loss for an abrupt 
inlet from a relatively large cham- 
ber is thus found to be 0.5 velocity 
head based on the inlet area. The 
pressure drop is found by alge- 
braically adding the difference be- 
tween the downstream and up- 
stream velocity heads to the fric- 
tion loss. For an abrupt inlet from 
a large chamber, the pressure drop 
is thus 1.5 inlet velocity heads. 


Differential Heads Across 
Metering Devices 


For metering devices in which 
a differential head is measured, the 
flow rate is related to the differ- 
ential head in terms of a discharge 
coefficient, C, defined in various 
arbitrary ways. It is also possible 
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to express the differential head in 
terms of number of velocity heads, 
as will be shown in the following 
examples for common metering de- 
vices 
Pitot Tube 
The equation for calculating ve- 
locity from a pitot tube reading is 
commonly given as 
V=C V2g. Ap/p a alla ia [19] 

where C is a coefficient depending 
on the type of pitot tube used and 
\p is the differential reading ob- 
tained. Thise may be rewritten to 
express /\p as a number of velocity 
heads 

Ape = Ap/(eV*/29.)=1/C* .... [20] 

For the standard single-bend 
pitot tube, the impact tube records 
the static pressure of the fluid plus 
the impact or velocity head, while 
the static holes on the side record 
substantially the static pressure. 
The differential head is, therefore, 
substantially one velocity head, and 
C is experimentally found to be 
very close to unity. For a double 
long-bend pitot tube, the impact 
tube records the static plus impact 
pressure of the fluid, while the 
static tube records the static pres- 
sure minus a suction effect depend- 
ent on the kinetic energy of the 
fluid. The differential head is con- 
sequently greater than one velocity 
head by the magnitude of the suc- 
tion effect. Experimental data in- 
dicate C for this type of tube to be 
0.855 and hence /\p, is 1.37, which 
means that the suction effect is 
equal to 0.37 velocity head. It 
should be pointed out that the ve- 
locity head in each case refers to 
that corresponding to the local ve- 
locity of the fluid stream at the 
point where the pitot tube is lo- 
cated. 


Nozzle and Venturi Meters 


For nozzle and venturi meters, 
the differential head, /\p, between 
an upstream pressure tap and the 
throat of the nozzle or venturi is 
related to the average fluid velocity 
at the throat by the expression 

V =C V29.(Ap/e)/(i—a*) [21] 
where a is the ratio of the throat 
to pipe area and C is a discharge 
coefficient. Written in terms of ve- 
locity head, Equation 21 becomes 


Py = Ap/(V*/2g.) 
nT dT, [22] 


whe re Ap, represents the differ- 
ential head in térms of velocity 


head based on the throat area. Ex- 
pressing /\p, as the differential 
head in terms of pipe velocity 
head, Equation 22 becomes 
Apy =(1 — a’) /a*C rr 
In this type of meter, pressure 
energy is converted into velocity 
energy in accelerating the fluid 
from the pipe velocity to the me- 
ter throat velocity and the differ- 
ential head measures essentially 
the difference in velocity heads at 
the throat and in the pipe, plus any 
frictional losses encountered dur- 
ing the acceleration. The coefficient 
C is found experimentally to be 
0.98-0.99 for Reynolds numbers, 
based on pipe velocity and diame- 
ter, greater than 10,000. Thus, 
Equation 22 indicates that the dif- 
ferential head is substantially one 
throat velocity head where the 
throat area is small compared to 
the pipe area. The differential head 
is greater than one throat velocity 
head by only 2 to 4 per cent due 
to frictional losses. For 
throat areas, the differential head 
is lower by one pipe or approach 
velocity head, which is allowed 
for in Equation 22 by the term 


larger 





(l—a’?), which is commonly 
known as the velocity of approach 
correction. 
Orifice Meters 

For sharp-edged orifice meters 
Equations 21, 22, 
ply, where V is the velocity based 
on the orifice area. The coefficient 
C, however, is found to vary with 
the ratio of orifice to pipe diame- 
ter, but for pipe Reynolds numbers 
greater than 10,000 and ratios of 
orifice to pipe diameter of less than 
0.8, the value of C is substantiall) 
equal to 0.61 where vena contracta 


and 23 also ap- 


taps are employed. 

A sharp-edged differs 
from a nozzle in that the fluid 
stream contracts to an area less 
than that of the orifice due to the 
sharp edge of the orifice. Thus, the 
differential head from an upstream 
pressure tap to the vena contracta 
of the fluid stream must represent 
the difference in velocity heads at 
the vena contracta and in the pipe, 
additional frictional 


orifice 


plus any 
losses. Since, in the usual equa- 
tions, the velocity is based on the 
orifice area, the coefficient C must 
incorporate two factors, an allow- 
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Fig. 7—The text explains flow calculations 
for such items as this jacket flow distributor. 







SHARPSEDGED CIRCULAR HOLE 











ance for frictional losses and an 
allowance for the contraction of 
the stream. If the equations were 
based on the velocity or area at 
the vena contracta, rather than on 
the orifice area, the coefficient C 
would be practically the same as 
for a nozzle, i.e., 0.99, indicating 
that the frictional pressure loss 
corresponds to only about 2 per 
cent of the differential head. The 
fluid area at the vena contracta, 
however, is about 62 per cent of the 
orifice area, so that when the equa- 
tions are based on orifice area, 
the effective coefficient, C, must be 
substantially the product of 0.99 
and 0.62. Thus, contrary to a gen- 
eral misconception that an orifice 
is less efficient than a nozzle be- 
cause the discharge coefficient is 
0.99 for a nozzle and 0.61 for an 
orifice, an orifice merely behaves 
like a nozzle with a throat area of 
0.62 that of the orifice. 

It follows from Equation 22 that 
for orifice to pipe diameter ratios 
of less than 0.3, the differential 
head for vena contracta taps is 
substantially one velocity head 
based on the vena contracta area 
and 2.7 velocity heads based on the 
orifice area, since the velocity of 


approach correction is negligible 
in this case. 
Partial recovery of pressure 


takes place following both an ori- 
fice and a nozzle. Such recovery is 
substantially complete at a distance 
of four pipe diameters downstream 
from the orifice or nozzle. The 
overall pressure drop across an 
orifice or nozzle for conditions of 
fully recovered head (which also 
corresponds to the pressure differ- 
ential for an orifice or nozzle with 
pipe taps) can be calculated from 
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a momentum balance, and is very 
closely approximated by 
— | [24] 


/ 1+a*C'—a 
\ Pe —————— 
ly aC? 


where /\p, is expressed as number 
of pipe velocity heads; a is the 
ratio of nozzle or orifice area to 
pipe area; and C is the respective 
discharge coefficient for the nozzle 
or orifice with vena contracta taps 
(0.99 for a nozzle, 0.61 for a sharp- 
edged orifice). In order to obtain 
a given differential head for a fixed 
flow rate, a nozzle must have a 
throat area of 0.62 times that of 
a sharp-edged orifice, and it can be 
shown from Equation 24 that the 
recovered head or overall perma- 
nent loss will be the same, in this 
case, for both the nozzle and 
orifice. 


Estimation of Pressure Drop 
or Friction Loss 


In each of the previous examples, 
an interpretation in terms of ve- 
locity head has been presented to 
give the reader a semi-quantitative 
conception of the pressure drop in 
terms of the physical flow pattern. 

Cases for which no actual ex- 
perimental ‘data are available fre- 
quently arise in practice, and it is 
up to the designer to estimate the 
pressure drop or obtain the re- 
quired data by laboratory meas- 
urements. By visualizing the flow 
pattern that is apt to occur in such 
cases, it should be possible for the 
reader to make a reasonable esti- 
mate of the pressure drop for tur- 
bulent flow by applying the velocity 
head concept in a manner similar 
to the analyses presented in the 
previous paragraphs. Two further 
examples will be cited to illustrate 
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the method for making s ext 
mates. 

Considering the flow th: ugh , 
sharp welded 90 deg bend rmed 
by the intersection of tw egy, 
cylinders, it is to be expeciod tha: 
the fluid loses its initia neti 
energy by impact at the | and 
the kinetic energy require: ner. 
mit flow out of the bend 
supplied from the pressure cnery, 
of the gas. Thus, the pressure dro, 
(or friction loss) would bx 
ed to be 1.0 velocity head. 
in good agreement “with 


Xx | ect. 


data. Table 3 (page 265. Ma 
HPAC) indicates a loss of | 
velocity heads for a square 90 dey 


screwed fitting. The additional } 
velocity head in this case is dy 
largely to the expansion and 
traction losses encountered 
screwed fitting. 

Fig. 7 is a sketch of an elemen: 
of a type of flow distributor some. 
times encountered in practice fo 
which no data appear to be avai 
able. The fluid, after 
through a sharp-edged distribute 
hole or orifice of diameter & in- 
pinges upon a back-up plate | whict 
may actually correspond to a jack- 
et wall) spaced a distance S be- 
hind the orifice plate, which de. 
flects the stream laterally as indi- 
cated in Fig. 7. The fluid in pass- 
ing through the sharp-edged hok 
contracts to a “vena contracta” ¢ 
in the case of the sharp-edged or'- 
fice. The kinetic energy represented 
by the velocity head at the vena 
contracta is then substantially los! 
by impingement on the _ back-u 
plate. In order to develop the ve- 
locity for lateral movement throug! 
the cylindrical area «BS betwee 
the plates at the edge of the hole 
pressure energy must also be con- 
verted into velocity energy. This 
would correspond to one velocit) 
head based on the area rBS. Sine 
the lateral expansion radially awa) 
from the hole is relatively abrupt 
this kinetic energy is largely diss’ 
pated as heat by turbulence. The 
overall pressure drop from / to - 
may thus be visualized as the sum 
of the velocity head corresponding 
to the vena contracta of the streat 
following the distributor hole ane 
the velocity head corresponding © 
the area BS. If the distributer 
plate containing the hole is rel 
tively thin compared to the hole 
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a jameter (On the order of ‘2 or 
<<), the contraction will be the 
ha me as for a sharp-edged orifice 


ned ind the area of the fluid stream at 
e vena contracta will be 0.61 of 
hat e hole area, B*/4. Thus, the 


ti ressure drop would be expected to 
and 97 velocity heads based on the 
er Je area (since this is the equiva- 


nt of 1.0 velocity head based on 
e vena contracta ) plus 1.0 ve- 
ity head based on the cylindrical 
. ~BS. Recent unpublished 
nveasurements indicated that this 
rediction checked actual data 
ithin + 10 per cent. These tests 
re made with air using a 16 ga 
late with a sharp-edged orifice of 
8 in. diameter. The plate spacing, 
was varied from infinity (i.e., 
» back-up plate employed) to 
075 in. and the air velocity based 
bn» the 0.8 in. diameter hole was 
aried from 25 to 150 ft/sec cor- 
esponding to a Reynolds number 
ange based on the hole area of 
rom 10,000 to 60,000. Two back-up 
plates, 2% in. and 334 in. diameter, 









ig 

rere tested, but both gave sub- 
. stantially the same results. 

h It should be pointed out that the 
- fow pattern and mechanism in 


hese two examples has possibly 
been oversimplified in order to en- 
able a pressure drop estimate to 
be made. For example, in the case 
f the distributor plate, there is 
robably some recovery of kinetic 
nergy upon impact following pas- 
age of the fluid through the hole 
and some contraction of the fluid 
lust occur as it passes through the 
urea rBS. These two factors, how- 
pver, tend to counteract each other 
in so far as overall pressure drop 
is concerned. Also, if the plate 
pacing, S, is small compared to 
he hole diameter, B, the jet con- 
traction following the hole is prob- 
ably not complete before impinge- 
ent takes place. In this case, how- 
ever, the pressure drop across the 
hole is a relatively small portion of 
he overall pressure drop. The fact 
hat the simplified flow pattern 
hecked so closely with experiment 
must be attributed to some extent 
® a coincidence resulting from a 
ompensation of factors in the ac- 
ual flow pattern. Thus, in making 
estimates of this type, due allow- 
ances in the form of safety factors 
Should be made. The magnitude of 
these factors will vary with each 


case, but some idea of this magni- 
tude can be obtained by consider- 
ing the possible extreme flow pat- 


terns. Usually such estimates of 
pressure drop can be relied on to 
better than + 50 per cent. 


Numerical Examples 


In order to familiarize the read- 
er further with the application of 
the velocity head method to actual 
pressure drop calculations, the fol- 
lowing numerical examples are pre- 
sented. 

Example 1: A 2 in. Schedule 40 
pipe is handling 50 gal/min of 
water. What is the pressue drop 
across 200 ft of this pipe contain- 
ing 12 standard ells and one fully 
open globe valve? 


Solution: 

Pipe diameter — 2.067 in. 

Pipe area == (0.785) (2.067)° 
144 == 0.0233 sq ft. 

Pipe velocity = V (50) / (7.48) 
(60) (0.0233) = 4.78 ft/sec. 

Velocity head in pipe (4.78) * 


(2) (32.17) = 0.36 ft of water. 
Assume (L/D), 40 (actually a 


calculation of the Reynolds number 
factor 


and corresponding friction 
would show (L/D), 44). 

Pressure Drop: 

Through pipe = (200) (12) 
(2.067) (40) 29.0 pipe velocity 
heads. 

Through ells (12) (0.74) (from 
Table 3, page 265, May HPAC) 
8.9 pipe velocity heads. 


Through globe valve (1) (9.0) 
(from Table 3) 9.0 pipe velocity 
heads. 

The total pressure drop is thus 
46.9 pipe velocity heads, or 46.9 
0.36 16.9 ft of water. 

The above calculation does not 
allow for any inlet or outlet losses 
from the pipe, which will depend 
on configuration at the ends of the 
section considered and will be zero 
if the section considered is but a 
portion of a longer, continuous 
length of piping. 

Example 2: A 10.00 in, standard 
sharp-edged orifice in a 20 in. di- 
ameter duct with 
taps indicates a differential read- 
ing of 3.5 in. water when handling 
air at 20 C and atmospheric pres- 
sure. What is the air flow rate” 


vena contracta 


Solution: 
e (10/20)? 0.25; assume ( 
0.61. 
Orifice differential |] 
0.25)*)/ (0.61)? 2.52 velocity 


heads based on orifice area. 

Therefore velocity head based on 
orifice area (2.52) 1.39 
in. of water. 

From Fig. 1 (page 180, April 
HPAC), velocity based on orifice 
area is 78.4 ft/sec, 

Orifice area 

0.545 sq ft. 

Therefore air handled (0.545 
(78.4) (60) 2560 cu ft min. 

Fig. 3 (page 182, April issue) 


(3.5) 


(0.785 ) 10 12) 
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could also be used in place of the 
last two steps. Thus, for a 10 in. 
duct, (ft/sec)/(cu ft/min) 
0.0306. Therefore air rate 
(78.4) / (0.0306) == 2560 cu ft/min. 


Epilogue 


In conclusion, the author must 
apologize for the numerous cases 
where scientific accuracy and rigor 


visualization of other- 


ception or 
wise seemingly complex fluid phe- 
nomena, rather than as a survey 
of available pressure drop data, 


and this sacrifice was deliberate. 
For many purposes the approxi- 
mations presented will be entirely 
adequate, and an attempt has been 
made to point out the limits of ac- 
curacy in each case. Where more 


literature. The velocity | 


od of calculation can 


tained, however, and sh 


to guide the designer 


the possible errors that | 


calculation in the 


pretation. For cases wh: 


are available, the inte) 
presented should serve a: 


form 
decimal points, and gen 


have been discarded for the sake of accuracy is required, the reader 
simplicity. This paper is intended can supply the necessary refine- 
largely as a guide to a physical con- ments by reference to the cited 


obtaining reasonable est 
place of a possible tem; 
resort to intuitive guessi 





URGES POSTWAR DISTRICT HEATING 








Robert L. Fitzgerald vice-president of the Duluth coal, although oil “could almost do it if an unlimiy 
Steam Corp., urges widespread adoption of public utility supply at the right price over a long period wer 
central steam heating for all types of buildings in a _ sight.” 







































talk given earlier this year and since published in a 
booklet entitled A Twenty Billion Dollar Postwar Busi- 
ness, which is copyrighted by the author. In his dis- 
cussion, Mr. Fitzgerald assembles many arguments for 
the use of district steam heating, and says that—in 
addition to its engineering advantages—it will “provide 
a constructive use for the rapidly accumulating long 
term investment funds which are now available at the 
lowest interest rate in American industrial history, pro- 
vide a 20 billion dollar construction program to cushion 
the impact of unemployment in the postwar period, and 
provide a proper field of activity for the promotional 
talents of those returning from the fields and seas of 
battle with a desire to perform a real service.” 

Technical advantages of district heating cited by Mr. 
Fitzgerald include the removal of “the greatest single 
fire hazard” from homes and buildings; the placing in 
every building of a supply of high pressure steam, 
which he says is the “most effective fire extinguisher 
known”; the providing of a means of completely auto- 
matic heat with no ash removal problem; making avail- the entire investment in 24 years. If the operation i: 
able an ever-ready supply of high pressure steam for by a municipality free from taxes and financed wit 
large and small commercial and industrial process use; 2 per cent municipal bonds, the investment could & 
and providing a fireless means of cooking, hot water retired in about 12 years from operating income an 
heating, laundry drying and ironing. depreciation reserve, his figures indicate. 


In discussing the economics of his proposal, Mr, Fiy. 
gerald says that central boiler plant efficiencies of ¢ 
per cent are quite common and that methods and m. 
terials for distributing steam in underground pipe ling 
at 250 psi pressure are available. Thanks to such & 
velopments, he says, central steam public utilities : 
completely serve all communities regardless of size ca 
be made economically sound and profitable operations 

In a supplement to his paper, Mr. Fitzgerald sets y 
in tabular form a central station plant and distributia 
system for a “typical city” of 35,000 population. It pr 
vides for a 7000 hp boiler plant and 47 miles of dis 
tribution lines, to serve 7000 homes and the commercial 
and industrial steam needs of the city. It requires a 
investment of $4,745,000, produces a gross revenue of 
$1,392,000 per year, on the basis of the retail coal cos 
when doing the heating job by individual plants. Th 
operation shows an annual earning, after 
taxes and depreciation, of $52,480, which if used wit! 
the depreciation reserve to retire bonds, would liquidate 


afl 
pu 
ar 
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interest 


Large central boiler plants have perfected smokeless That municipal authorities are including centri 
operation, says Mr. Fitzgerald, and adoption of his station heating in their postwar thinking is indicated 
suggestion would therefore eliminate the city smoke by announcements received recently from two com 


munities, one of which has engaged a firm of consulting 
engineers to make a complete study of a proposal t 
expand an existing city-owned steam plant and the 
other of which has awarded a franchise for a central 
station heating system. During the war, district heat 
ing has expanded with the increased general industria 
and commercial activity and with wartime fue! limit 
tions, and it is understood that the district heating 
industry is hopeful of maintaining its gains and making 
further progress. Thus, Mr. Fitzgerald’s paper, stre* 
ing as it does his arguments in favor of centra! stati! 
heating, appears to be a timely discussion of at lea 
one view of the case. 


nuisan¢ée—the colossal property damage of which has 
long been recognized, and which has been related by 
public health authorities to respiratory diseases and 
fatalities. Extensive smoke blighted city areas have 
created a heavy municipal operating expense and at the 
same time have reduced tax revenues because of re- 
duced tax values, he states. Slum clearance and re- 
building scheduled as postwar work will be “completely 
wasted, from a social viewpoint,” in his opinion, unless 
central steam utility service is available to clear up the 
smoke density which has degraded these areas. 

Mr. Fitzgerald insists that the heating job is too big 
to be done on a national scale with any fuel other than 
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A epaDER of HPAC, Roger A. 
rarsons—evidently interested in 

etered central station heating— 

as voiced criticism of the meth- 
js suggested in the Guide of the 
merican Society of Heating and 

‘entilating Engineers for comput- 
ing the seasonal cost of heating a 
)yilding. He suggests, in a com- 
prehensive memorandum on the 
ubject, which he has sent the 
ditor, “a complete building heat- 
ing analysis,” and groups the fac- 
tors that determine the heating 
requirements of any building in 
three major categories, as follows: 

1) Heat loss to the outside, inftu- 
enced by location of the building. 
2) Resistance to heat loss, influ- 
enced by quality of construction. 
8) Character of the heating sys- 
tem and quality of its operation. 

I do not quarrel with these three 
dassifications. Mr. Parsons states 
that the presence or absence of 
automatic temperature control will 
affect seriously any attempt to com- 
pute the seasonal cost of heating, 
and believes that air leakage is 
largely a matter of guesswork. I 
agree with him in these particu- 


Gum foots 


FIGURING SEASONAL COST 
OF HEATING A BUILDING 


lars. He cites the case of the Mu- 
tual building, Lansing, Mich., in 
which computation of infiltration 
by Guide methods shows 18.5 per 
cent of the total loss. He figures 
that the seasonal heat loss due to 
infiltration is only 6.2 per cent of 
the total seasonal heat loss or about 
one-third of that indicated by the 
Guide method, but does not dis- 
close how he determined this. 

It is difficult indeed to determine 
the seasonal amount of infiltration 
through building structures. One 
way, for example, would be to have 
the building walls impervious to 
air passage and to place an airtight 
cover over every window opening; 
this cover funneling all air leakage 
through each entire opening to an 
accurate meter recording the rate 
of air flow throughout the season. 
The Guide method for computing 
infiltration through cracks around 
windows and doors assumes some 
definite crack width and a definite 
wind velocity. It is, of course, ob- 
vious that the wind pressure on the 
shell of any building is not con- 
stant, and that inward leakage of 
air on the windward side plus out- 
ward leakage of air on the leeward 
side of any building must vary 
widely. It is obvious also that the 
width of air leakage crack changes 
in response to quality of mainte- 
nance of windows and door closures 
even with the same original type of 
construction and that it must vary 
in a wide range as age and weather 
take their toll. 


Ventilation Must Be Allowed For 


Mr. Parsons suggests that the 
Guide methods, which might be ac- 
ceptable for computing the capacity 
of a heating plant for original in- 
stallation, are not acceptable for 
computing the seasonal fuel de- 
mafid of the same building. His 
position in this regard is tenable to 
the extent that average rather than 
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maximum rates of heat loss must 
determine the seasonal total. Since 
many buildings are _ ventilated 
mechanically, though the ventilation 
apparatus may be operated inter- 
mittently, and since the ventilating 
system so operated may be ap- 
plied only to certain rooms in the 
building, allowances for such ven- 
tilation can hope to approach accu- 
racy only following minute analysis 
of every building. 

Mr. Parsons seems to recognize 
that air leakage in buildings is in- 
variably between the limits of 5 
per cent and 35 per cent of the 
total heating load. I do not think 
he means to accept this statement. 
I do not accept it as applying to the 
seasonal rate of heat loss. In prac- 
tice, for average design purposes, 
we seem to get along pretty well if 
we allow for infiltration by adding 
30 per cent to the design transmis- 
sion loss of all exposed glass and 
walls. 

It is definitely impracticable to 
compute accurately the cost of fuel 
for any ventilated building unless 
the hours during which the venti- 
lating equipment is operated at a 
definite rate are known, and unless 
the intake and outlet openings for 
the ventilating system are closed 
tightly during the hours when the 
apparatus is not in service. 

Mr. Parsons suggests that com- 
pensation should be made of the 
seasonal heat gain from the sun 
and from the illuminating arrange- 
ments and from the bodily heat of 
the occupants. This heat reception 
undoubtedly does influence the sea- 
sonal amount of heat that must be 
supplied, but like the computation 
for window crack leakage, such fig- 
ures are capable of wide variation 
and I think they are undependable 
For example, Mr. Parsons mentions 
solar heat 40 per cent of possible, 
and 100 per cent possible occupancy 
by people. Our standard computa- 
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tions for maximum heat loss per 
hour can easily be modified by an 
overall factor to compensate for 
such seasonal gains. 


Annual Heating Load 


Mr. Parsons’ conclusions for the 
above-mentioned building in Lan- 
sing, apparently worked backward 
from the actual metered rate, divide 
the annual load into the following 


percentages: 

eS ee See ae cial eee 35.5 
SNES Salis ne a a aba Koaan a 33.5 
Ventilatior ..... Taek anton 16.6 
EE | fence oriteiawea's cs 5.7 
Ns hs Wk vc adeas 4 ass ca < 3.6 
Walls below grade ......... 1.4 
EE nos dot no 040% 008 3.7 

100.0 


It seems to me that any watts de- 
livered into the building must re- 
sult in some heat delivered into the 
building, and the tabulation indi- 
cating that the fuel cost must be 
increased if electric heat and power 
are consumed, is confusing. If Mr. 
Parsons means that 3.7 per cent of 
the total heat used in this building 
was furnished by electricity, then 
what has become of the heat fur- 
nished by the sun and by the people? 

My impression is that the sea- 
sonal heating load for buildings 
may most satisfactorily be based 
first on the design maximum heat- 
ing demand, modified then by fac- 
tors that will allow for average 
conditions—such as wind and hours 
of occupancy. 

The three major categories men- 
tioned by Mr. Parsons all seem to 
be inherently included in the infor- 
mation developed in the design 
computations. 

It is not customary in the basic 
design of most heating plants to 
reduce the capacity because of ex- 
pected solar heat reception, nor is 
it customary to reduce the capacity 
of the plant on account of heat ex- 
pected from electric lights or pow- 
er. Usually the buildings must be 
heated prior to occupancy. There 
seems to me to be some intelligence 
in a formula based on the design 
heat demand per hour, multiplied 
by the hours per heating season for 
the locality, multiplied by a per- 
centage that accounts for hours 
when fuel or its equivalent is not 
required or during which the fuel 
consumption rate is reduced. Then 
the computer may deduct some 
guess as to the heat equivalent of 
the manufacturing or process load. 
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From the data given in Mr. Par- 
sons’ memorandum, it is not easily 
practicable to learn what was the 
design hourly heat loss from the 
building to which he refers. It 
would be indeed interesting to 
know what percentage of this hour- 
ly heat loss multiplied by the hours 
per heating season will result in 
the heat equivalent of the 3,475,000 
Ib of steam that he states were 
condensed. 


Uses Percentage of Design Load 


I have estimated the annual heat 
demand of many buildings on the 
basis of a percentage of the design 





load multiplied by seasona hoy), 
ignoring solar reception, « 4 have 
found the results reasonal'y gecy, 
rate when compared with the ,. 
tual seasonal input as me cred. | 
long ago abandoned the Gyiq 
method of attempting to compyt 
design air leakage by gue sing y 
the crack width and have 
stead, a percentage of the c mputy 
loss from exposed glass and wa) 
areas. 

Mr. Parsons is to be cor 
for voicing the need for more p. 
search, and for courage in ¢,. 
posing his computations for cop. 
ment. 
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REMA ELECTS OFFICERS, 
COMMENDS WPB 


F. J. Hood, vice-president of the 
Ansul Chemical Co., was elected 
president last month of the Refrig- 
eration Equipment Manufacturers 
Association at a meeting of the 
new board of directors. He suc- 
ceeds Arthur B. Schellenberg, pres- 
ident of the Alco Valve Co., as head 
of the association which comprises 
more than 75 members represent- 
ing the refrigeration and air con- 
ditioning industries. 

Other new officers are H. F. 
Spoehrer, Sporlan Valve Co., vice- 
president; Edward M. Flannery, 
Bush Mfg. Co., secretary, and J. A. 
Strachan, Weatherhead Co., treas- 
urer. R. Kennedy Hanson continues 
as executive secretary with offices 
in the association’s headquarters in 
Pittsburgh. 

The directors voted that the re- 
tiring president, Mr. Schellenberg, 
send a letter to J. A. Krug, WPB 
chairman, commending WPB on 





Uncle Sam 
Wants You 
to Fight 
Waste! 
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the manner in which 
have been allotted in an 
way to the refrigeration and ai 
conditioning industries. 

To foster the interests of the ev. 
tire field of refrigeration and air 
conditioning during the _ recon. 
version and postwar periods, a pub- 
lic and trade education program 
was launched last month by the 
REMA. In announcing the pro- 
gram, Mr. Hanson said that it is 
planned to help meet the needs of 
end products manufacturers, as 
well as parts producers, distribu- 
tors, dealers, engineers, and serv- 
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materiais 
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icemen. The need for maintaining 
existing equipment during the pe- 
riod when demand will continue t 


exceed supply, while building up a 
maximum acceptability among 
prospective users to reach its cli- 
max at the time industry wil 
be ready for new markets, will be 
emphasized. 


GUILBERT 
HEADS PFMA 


H. M. Guilbert, of the B. F 
Sturtevant Co., was elected presi- 
dent of the Propeller Fan Manv- 
facturers Association, and E. ©. 
Englert, Hartzell Propeller Fan 


Co., was named vice-president, a 
the group’s annual meeting held 
earlier this year. The secretary- 


treasurer of the PFMA is V. ©. 
Shetler, 2-255 General Motors 
Bldg., Detroit 2. 

The association has issued a leaf- 
let featuring its air delivery tables 
and showing a diagram of the tes 
setup for axial blowers or exhaust: 
ers without duct. 
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T ue ARTICLE entitled Under- 
ground Ducts Supply Heated Air 
to Floor Level Grilles at Big 
Plant, by H. K. Hicks, on pages 
243-245 of the May HPAC, de- 
scribes this heating and ventilating 
system very well. This system was 
put in operation in January 1942 
and has been used both winter and 
summer—in the winter for heating 
and ventilation, and in the sum- 
mertime merely as an outdoor air 
inlet and ventilating system. 

We have been directly responsi- 
ble for the maintenance and opera- 
tion of this system. So far, the 
system has given us very little 
trouble, mechanically or electric- 
ally. As Mr. Hicks stated in his 
article, the air in the existing shop 
was very bad. Various means had 





been tried to correct this condition 
without much success. In the new 
shop with this new system in op- 
eration, we get almost a clear at- 
mosphere. The only error that was 
made in design was in the area of 
the floor ducts. It is our belief that 
if these ducts had been made larg- 
er, with a consequent reduction in 
air velocity, the system would have 
been a trifle more satisfactory. 


Ventilating Air Temperature 
Raised 


With an air temperature of 70 F, 
if it is necessary for a man to work 
close to one of these ducts, he has 
a feeling of being cold due to the 
air blowing on him. It has there- 
fore been necessary to raise the air 





How Ventilating and Heating System 
at Big Industrial Plant Is Operated 


temperature to around 76 to 77 F 
to overcome this cold feeling. Other 
than that, we have had no com- 
plaint from the workmen. 

In very cold weather, it has been 
necessary to raise the temperature 
of this ventilating air to approxi- 
mately 80 F because the eight 
1,250,000 Btu per hr gas fired heat- 
ers were not of sufficient capacity 
to supply the heat Jost by radiation 
from the building. This increase in 
capacity did not in any way affect 
the overall operation of the venti- 
lating system. We have very sel- 
dom operated the system with all 
four axial flow fans in each of the 
two fan rooms in operation. Under 
normal operating conditions with 
our normal number of welders 
working, three fans in each fan 
room have given us sufficient air 
supply to keep the atmosphere 
clear. 


Control System Works Well 


The modulating temperature con- 
trol system has functioned very 
well. We have practically no varia- 
tion in air temperature. The safety 
features of the control system have 
functioned at all times. We, of 
course, have had power failure at 
various times, and in each instance 
the gas was shut off immediately 
so that no excessive temperature 
was created. We make a periodic 
check of the safety controls by 
shutting off the motors without 
turning off the gas to be sure that 
the gas will shut off when the pow- 
er is off the motors.—HENRY 58. 
HALL, fuel engineer, Lukens Steel 
Co. 
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Drilling Plan for Shifted or Rotatec 
Positions of Flanged Pipe and Fitting: 


By Wallace L. Saunders 
Mechanical Draftsman, Glen Alden Coal Co. 


Ix THE PERFORMANCE of my duties 
as a mechanical draftsman, I have 
frequently been faced with the dif- 
ficult problem of shifting the drill- 
ing on the flanges of pipe and pipe 
fittings, in connection with piping 
layouts for pump installations in 
and around various mines. The an- 
swer one may assume to be correct 
for problems of this kind very often 
is wrong and there is sure to be an 
argument if someone else is con- 
sulted. 

Elisha J. Falloon, hydraulic en- 
gineer for the Glen Alden Coal Co., 
and I have developed the accom- 
panying table to give the direction 
and the amount of shift in degrees 
from the vertical centerline for va- 
rious pipe standards. It is our feel- 
ing that it should be useful in con- 
nection with a variety of piping 
installations. 
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Fig. 1 


Assume a combination such as 
Fig. 1, where flanges M and N of a 
tee are turned to a position where 
standard drilling would be out of 
register with standard drilling of 
flanges L and O of adjoining pipes, 
flanges L and O being in harmony 
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with the vertical or plumb center- 
line as shown in Fig. 2. 

Consider Fig. 2 as representing 
flange L viewed as per section E-E, 
or flange O viewed as per section 
H-H, with drilling arranged sym- 








Fig. 2—Use this diagram to 
represent a flange whose drill- 
ing symmetrically straddles 
vertical or plumb centerline— 
for instance, flanges L or O in 
Fig. 1. Each sector— A, B, C€, 
and D—is 45 deg 


metrically with respect to the ver- 
tical or plumb centerline; and con- 
sider Fig. 3 as representing flange 
M viewed as per section F-F, or 
flange N viewed as per section G-G, 
with drilling pattern to be shifted 
or rotated clockwise, or counter- 
clockwise, by amount necessary to 
register with drilling in flanges L 
and O. 

Now the total angle in degrees 
through which flanges M and N are 
to be rotated and the direction of 
this rotation are illustrated in Figs. 
3 and 4, and will show which sector 
(A, B, C, or D) is to be used in the 
accompanying table. 

Example 

A 14 in. tee, 250 lb pressure, 20 
holes, is to be rotated to the left 30 
deg below-the horizontal centerline. 
Drilling on flanges M and N to be 
shifted as required. 

Answer—View flange M through 
section F-F, see Fig. 3. Now, since 
this fitting has been turned down- 
ward 30 deg below the horizontal 
centerline to the left (which is the 
centerline of its normal drilling and 
plumb centerline), we must rotate 
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the plumb centerline of he gy. 
gram 30 deg below the bh. rizont, 
centerline to the left. Line x.) 
represents the plumb centerling 

flange L, which falls in sector ¢ , 
shown in Fig. 3. By referring : 
the table under sector C and op, 
site 30 deg for such a case | |4 j 
250 Ib pressure), it will be « 
that the net shift of drilling , 

















Fig. 3 (above) and Fig. 4 (be 
low)—These two diagrams are 
the same as Fig. 2, having been 
rotated to represent flanges V 
and N whose drilling does not 
straddle vertical or plumb cen- 
terline. The course the fitting 
takes when looking at the face 
of its flange is indicated by the 
direction of the arrow. Al! sec- 
tors remain in the same se- 
quence and direction with re- 
spect to the arrow. Line \-\ 
represents vertical or plumb 
centerline of companion flange 


quired in flange M will be 6 deg 
counterclockwise. 

Drilling of flange N as viewed 
through section G-G will have to b 


shifted 6 deg clockwise as this pu’ 
line X-X in sector D of Fig. 4. 
It is apparent from the above de- 
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Table Giving Angles and Direction for Shifted Drilling in Pipe Flanges 
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125 Lb. Press. | Not Standard | 125 Lh. Press. | 125 Lb. Press 125 Lb. Press. | 125 Lb. Preas 125 Lb. Press 125 Lb. Press 125 Lh. Pres 
1*-15*-2" 34° to 8" 
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c | 2" to 5” Ine. 6°-7°-8" 10°-12" 14°-16" 18*-20 *-22°-24" 0" a" 
6 Holes | 8 Holes 12 Holes 16 Holes 20 Holes 24 Holes 28 Holes 32 Hok 
60° Apart 45° Apart 30° Apart 22.5° Apart 18° Apert 15° Apart 12.86° Apart 11.25 ° Apart 
1 1 — Pie —?'<— I -—_> l —_ <— | —_ l —> — |! — <— |! — — |! > 
" / 1.5 A|\B 1.5 A'\B 1.5 A\B 1.5 AI B 1.5 A'B 1.5 4 3B 1.5 1B ] \ 
} 2 or | or 2 or | or 2 or | or 2 or | or 2 or | or 2 or | or 2 or 2 
a5 2.5 >|'D nea Creo 2a. 2 25 CiD 25 { D 25 <{ D 25 r D 2 ‘ 
3 3 3 3 3 3 3 ; 
35 3.5 3.5 3.5 3.5 $_5 3.5 8.3 
ri 4 4 4 4 1 ‘ 4 ‘ 
la- 4.5 4 ° 4 5 4 5 15 15 } .4 $95 
5 2 = m4 > od . > . ] , ’ > 
a 5 bed ee ~~. » , , , ’ J ; ; 
<——_—_——__> 
( 6 6 6 6 6 “ 6 6 \ 5 25 } 
65 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 17 
<—_—_—_—_> 
7 7 7 7 7 7 7 7 4 5.86 Bf 4.2 1) 
7 7.5 7.5 7.5 7.8 7.3 7.5 On 7.5 Seam r » 36 7 
8 8 ® 8 8 8 8 \ 7 Bf 1 Si D 2 
a 5 8.5 8.5 8 5 8.5 8 5 8 5 r ‘ or 1 3 7 
a Q 4 9 4 4 (in v Sea ( ‘ D> sr y. 
05 9.5 9.5 9.5 9.5 9.5 \ 8.5 K 7 7 
10 10 10 10 10 10 or 8 or 5 2 Ri 1.25 
05 10.5 10.5 10.5 10.5 10.5 ( 7.5 D 45 2 3% 0.75 
| 11 11 1! 1! 1! 7 j | Se 0.25 
<__"*_—"——""> <+—_—_> 
j 11.5 11.5 11.5 11.5 \ 11 B 6.5 tS 1 36 B 0.25 \ 
2 12 12 12 12 or i0.5 6 ; 0 86 0.75 of 
2 12.5 12.5 12.5 12.5 10 D 2 0.36 Db ( 
<———_—_—_> 
13 13 13 13 13 5 } 2 BR 0.14 \ 1.7 
13.5 13.5 13.5 13.5 13.5 ; + 1.5 or 0 64 7 2.2 
14 14 14 14 14 8.5 ‘ i LD 1.14 ( 2.7 
14.5 14.5 14.5 14.5 14.5 8 $5 0 1 64 ; 2 
15 15 15 15 | On 15. Seam 7.5 ; 0 214 7 
<> 
15.5 15.5 15.5 15.5 \ 14.5 B 7 2 B 0.5 \ 2 4 1.2 
16 16 16 16 or 14 or 6.5 2 or l t $14 175 
16.5 16.5 16.5 16.5 ( 13.5 D 6 l D> l ( + 4 5. 25 
<+<—__—_> 
17 17 17 17 13 5 l 2 4.14 5 
17.5 17.5 17.5 17.5 12.5 , 0.5 y. 1 i4 \ ) } 
is s 18 18 12 4.5 0 } 5.14 i 
<> 
- 18.5 18.5 18.5 11.5 i B 0.5 \ 64 ( j I) 
9 19 19 19 1! $5 or ] or H 6.14 $ 
<--> 
5 19.5 19.5 19.5 10.5 ; D ! ( 1.5 A 6.22 B 
") 20 20 20 10 2.5 2 or 72 or 
5 20.5 20.5 20.5 95 4 2 5 ( 22 D 2 
2 21 21 21 “ 1.5 f ‘.72 l 
21.5 21.5 21.5 21.5 B.5 I $5 6 4.22 l 
22 22 22 22 8 0.5 4 7 72 0 
<*> 
22.5 22.5 22.5 On 22.5 5eam 7.5 0 45 On 7.5 Seat $ 22 0 
—_—""> <——_——_> 
23 23 23 A 22 B 7 B 0.5 4 5 \ 7 B 2.72 B 0.5 \ 
23.5 23.5 23.5 or 21.5 or 6.5 or l or 5.5 or 6.5 or 2.22 t ] 1 
24 24 24 C 21 D 6 D 4° @ 6 ( ( D 1.72 1) " ( 
24.5 24.5 24.5 20.5 5.5 2 6.5 ) 1.22 
25 25 25 20 5 2.5 7 0.72 2 
5 25.5 25.5 19.5 4.5 ; 7 4 0.22 
at 26 th 19 ‘ ,.5 S i B 0.28 \ ; 
2t 26.5 26.5 18.5 3.5 { & 5 ; or 0o.78 t i 
7 27 27 18 3 1.5 On 9 Seam 3 D 1.28 ¢ ‘ 
<> 
27 27.5 27.5 17.5 2.5 , \ 8.5 B 2 1.78 
8 28 28 17 2 5 " 8 I 2 2.25 
<_—-—_—>> 
8 28.5 28.5 16.5 1.5 6 7.8 LD 1.5 2 78 \ 5.25 BK 
2 29 29 16 l 6.5 7 j 3 28 i7 
” 20.5 29.5 15.5 0.5 7 6.5 0.5 3.78 ( 4.2 D> 
0 30 On 30. Seam 15 0 7.8 6 0 4 28 3.7 
—_—_"""""> 
30) 30.5 A 29.5 B 14.5 B 0.5 \ s 5 B 0.5 \ 4.78 3.2 
31 31 or 29 or 14 or I or 8.5 ) or I or 5.28 2.7 
31 31.5 28.5 D 13.5 D oe a 1.5 D @ eo 5.78 2.2 
32 32 28 13 2 15 i 2 6.28 7 
$2 32.5 27.5 12.5 2.5 10 $5 2 4 6.08 B 2 
$3 33 27 12 ; 10.5 3 ; or 5 58 r 0.75 
» 33.5 26.5 11.5 t_5 11 2 ‘ >, OR I) 0.25 
__ 
~ 34 26 11 4 » 37 B 4 ‘ 5 + 25 
‘ 26 2 158 KB 0.2 4 
+4 34.5 25.5 10.5 1.5 or 10.5 of 1.5 4.5 4.08 r O77 or 
3 35 25 10 } Cc 0 D l 5 3.58 D 1.2 ( 
3 | 35.5 24.5 9.5 >. 5 5 0.5 1.5 3.08 1.75 
i 36 24 9 6 9 0 6 2.58 2 25 
<> 
0 36.5 23.5 8.5 6.5 8.5 B oO.5 \ 6.5 2. O8 2.75 
zi 37 23 8 7 8 or 1 or 7 1.58 3.25 
. | 7.5 22.5 7.5 7.5 7.5 D 15 ( On 7.5 Sean 1.O8 3.7 
38 38 22 7 8 7 2 \ 7 B 0.58 4.25 
a8 38.5 21.5 6.5 8.5 6.5 2.5 or 6.5 ofr 0.08 4.75 
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ae . 42 18 3 12 3 6 3 3.42 
42 42.5 17.5 2.5 12.5 2.5 6.5 2.5 3.92 2 
: 43 7 2 13 2 7 2 4.42 2 
. 43.5 16.5 a 13.5 1.5 7.5 1.5 4.92 1.5 
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scription that both flanges of the 
tee must have the holes shifted; 
one in the opposite direction from 
the other, by the same amount, 
while flanges L and O remain as 
they are. 

Although only one flange of a 
pair of flanges will have the drilling 
shifted, the question often arises 
as to what the direction and shift 
would be in the other flange if it 
were desired to make the shift here 
instead. 

For this problem, let us consider 
flange L. The ‘normal drilling of 
this would, of course, be as shown 
in Fig. 2, but since in this case it 
is to be made to harmonize with the 
normal drilling of flange M, which 
has had its drilling centerline ro- 
tated 30 deg downward from the 
horizontal centerline to the right 
(section E-E), it will fall in sector 
C of Fig. 2; so again we find from 
the table a 6 deg counterclockwise 
shift of drilling required. Likewise, 
for flange O a shift of 6 deg clock- 
would be required, proving 
that either one of a pair of flanges 
would have the same shift and di- 
rection, since line X-X falls in sec- 
tor D. 

(Suggestion: A disc showing the 
sectors, as‘per Fig. 2, and a smaller 
disc with a radial line to one edge 
to represent X-X, may be riveted 


wise 


together so they will turn. Large 
disc far flange. Small disc 
near (companion) flange. With 


these it will be unnecessary to lay 
out the diagrams. ) 





ENGLISH CHANNEL PIPED FOR GAS 


Shortly after the Allied invasion of Europe there arose the prob- 
lem of supplying gas to the fighting forces. The use of tankers 
would involve too many ships, and there would always be the risk 
Then, too, there would have to be 
many oil trucks to carry it from the ships to the troops. So Royal 
Engineers and navy men devised a plan to lay pipe lines in the 
Before the task began, pipe was stored in England in 
three-quarter mile lengths ready for winding on the giant drums 
which were towed across the Channel by the English navy . 

\ huge drum is moved into position for loading steel pipe before 
being towed across the Channel to lay continuous lengths of pipe 
British troops install a valve at Boulogne, 
France, for the first line. (British official photos, from Acme) 


of running into enemy subs. 


Channel. 


70 miles long... 
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Effect of Air Movement on the Comfort 


Zone in Netherlands India 


Introduction 


N TROPICAL and subtropical re- 
rions, it is highly desirable that 
man should live and work under 
onditions which lie within the lim- 
ts of the comfort zone, in order to 
obtain maximum efficiency and a 
feeling of well-being. The limits of 
he comfort zone for still air for 
Netherlands India were previously 


determined by Mom and Wiese- 


bron. Conditions prevailing in 
many Javenese cities lie outside the 
comfort zone for a considerable 
part of each average day. 


An effective temperature scheme 
was established for Netherlands 
India by Mom, Wiesebron, Courtice 
and Kip,? mainly applicable to the 
comfort zone and incorporating the 
effective temperature range 19 C- 
28 C (66.2 F-82.4 F). This was 
carried out in order to facilitate 
the present investigation of the ef- 
fect of air movement upon the loca- 
tion of the comfort zone. 


*Research Fellow, Technical Hygien 
Laboratory, Bandoeng, Java. oe 
“Walter and Eliza Hall Research 

b ”) “ University of Queensland. 
Wiesebron: 1940 Psychrometrisch 
Onderzoek Aangande het Beha lijkheids- 

sebeid in Nederlandsch—Ind _ ‘ 
‘The Application of the Effective Tem- 


ure Scheme t 
Nethe rlands india” os ee Zone in 


(AstiVe Journal Section, Heatin, Ti 
’ ping 
eA Conditioning, October, 142, Pp. 


By C. J. Kip* and R. Courtice** 


Brisbane, Australia 


It is evident that the addition of 
air movement will facilitate the 
elimination of heat from the body 
by evaporation of sweat from the 
skin surface and by convection cur- 
rents established in the air layer 
adjoining the skin surface. By the 
addition of air movement atmos- 
pheric conditions which previously 
lay above the limits of the comfort 
zone may produce a sensation of 
comfort. 


Plan of Experiments 

In this investigation, air veloci- 
ties which could be used in offices, 
bedrooms and living rooms were 
obtained by means of electric fans. 
Only six subjects were used be- 
cause these subjects had had con- 
siderable experience in evaluating 
comfort sensations and were found 
to be very sensitive to small changes 
in atmospheric conditions. The 
subjects were students and mem- 
bers of the staff of the laboratory 
and were of Dutch, British and 
Javanese nationalities. Two psy- 
chrometric rooms, described at 
length by Wiesebron® in a previous 
publication, were used. In room A, 
uniform air velocities of 60 and 120 
cm/sec were obtained (118 and 236 
fpm, respectively), using three 
electric fans, arranged by trial and 





"Loc. Cit. See Note 1 
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error so as to give a uniform air 
velocity over all parts of the body 
of a subject standing within a circle 
of approximately 4 ft in diameter. 
The air velocity was calculated 
from readings taken by means of 
a kata thermometer hung at dif- 
ferent levels and in different sec- 
tors of the above circumscribed 
area. Three relative humidities, 45, 
60 and 90 per cent, were used as 
representative of the probable 
range of relative humidities. The 
dry-bulb temperature was altered 
within the range 20 C-35 C (68.0 
F-95.0 F). 

In room B an atmosphere of still 
air, with a relative humidity vary- 
ing between 80 and 90 per cent and 
a dry-bulb temperature range of 
20 C-30 C (68.0 F-86.0 F) was 
used. This high relative humidity 
was used first to insure the great- 
est degree of accuracy, since the 
error in the estimation of effective 
temperature is least when the at- 
mospheric conditions are represent- 
ed on the Mollier diagram by a 
point as close as possible to the 100 
per cent relative humidity line 
from which the effective tempera- 
ture is read; and secondly, because 
it is considered impossible to pro- 
duce comfortable conditions when 
the relative humidity rises above 
90 per cent. 


331 








stele 





+." 


wcal os a oe 


ooo 


teal 24.67 
1.66 


An observer sat in each room 
and recorded dry-bulb temperature, 
wet-bulb temperature (using an 
electrical psychrometer, which gave 
a uniform air velocity on the sur- 
face of the thermometer bulbs), 
and comparative feeling of com- 
fort of the normally clothed sub- 
ject. Frequent checks were made 
upon the air velocity by means of 
kata thermometer readings. 


Comparison of Still and Turbulent 
Atmospheres 


The subject passed frequently 
from one room to the other and ex- 
pressed his comparative feeling of 
comfort in the two rooms. Atmos- 
pheric conditions could be readily 
adjusted in either room. In room A 
six separate sets of turbulent at- 
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Fig. 2—Graph correla- 
tion effective tempera- 
ture, dry bulb tempera- 
ture, relative humidity 
(45, 60 and 90 per cent) 
and air velocities of 60 
em per second (118 
fpm) and 120 cm per 
second (236 fpm) 
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~ Fig. 1—Lines of effective t: 
superimposed on Mollier 


lagram+ 
mospheric conditions were seq. 4, 
air velocity and relative \ymiqj,, 


being constant for each sof «, 
ditions with the dry-bul! 
ture varying over the ra: 
35 C (68.0 F-95.0 F). Ai+ yelp 


ties of 60 and 120 em <« tN 


and 236 fpm, respectiv: with 
relative humidities of 45, 
per cent were used in ro 
proximately 30 equal readings wor, 
obtained for each subject 


Results 


For each subject the , 
temperature in room A was plotte 
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graphically against the correspond: 


ing effective temperature in room 
B, calculated from the effective 
temperature chart (Fig. 1). This 


procedure was adopted for each of 


the six sets of atmospheric conéi- 
tions produced in room A. It was 
found that there was a linear rela- 
tionship between the dry-bulb tem- 
perature and effective temperature 
corresponding to each set of atmos 


tLaoc. Cit. See note 2 


Fig. 3—Shifting of comfort zone 

the range of relative humidity 45 pe 

cent-90 per cent when an air velocit) 

of 60 em per second (118 fpm) * 
added to still air 
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Fig. 4—Shifting of comfort zone in the range of relative humidity 45 per cent- 
90 per cent when an air velocity of 120 cm per second (236 fpm) is added to 
still air 


pheric conditions, e.g., 120 cm/sec 
air velocity (118 fpm) and 60 per 
cent relative humidity. Lines of 
best fit were calculated and drawn 
and next the average line of best 
fit for each of the six sets of at- 
mospheric conditions previously de- 
scribed was obtained. These lines 
are depicted in Fig. 2. As an ex- 
ample it will be seen that with a 
relative humidity of 60 per cent 
and air velocity of 120 cm/sec (118 
fpm), a dry-bulb temperature of 
31 C (87.8 F) is equivalent to an 
effective temperature of 24.8 C 
76.7 F). A dry-bulb temperature 
of 31 C (87.8 F) with a relative 
humidity of 60 per cent, and still 
air is equivalent to an effective 
temperature of 27.8 C (82.0 F)— 
Fig. 1. 


Finally, a Mollier diagram with 
4 superimposed comfort zone for 
still air was taken and the shift of 
this zone produced by air velocities 
of 60 cm/see (118 fpm) and 120 
cm/sec (236 fpm) determined for 
the range of relative humidity 45- 
90 per cent, 


This shifting of the comfort zone 
was determined in the following 
way. Three points on the lower 
border of the comfort zone are 45 
per cent relative humidity and dry- 
bulb temperature 22.2 C (72.0 F), 
60 per cent relative humidity and 
dry-bull temperature 22 C (71.6 
F), 90 per cent relative humidity 
and 21 C (69.8 F). The effective 


temperature for each of these 
points can be determined by refer- 
ence to Fig. 1, e.g., 21 C (69.8 F) 
dry-bulb temperature and 90 per 
cent relative humidity is equivalent 
to an effective temperature of 20.6 
C (69.1 F). By reference to Fig. 2 
an effective temperature of 20.6 C 
(69.1 F) is equivalent to a dry-bulb 
temperature of 22.8 C (73.0 F) 
and 90 per cent relative humidity 
with an air velocity of 60 cm/sec 
(118 fpm). Similar points are ob- 
tained for relative humidities of 
45 and 60 per cent. 

The upper border of the comfort 
zone is shifted in a similar manner. 

In Figs. 3 and 4 the effects of 
the addition of air velocities of 60 
cm/sec (118 fpm) and 120 cm/sec 
(236 fpm) upon the location of the 
comfort zone are shown. The 
boundaries of the comfort zone for 
still air are represented by a con- 
tinuous line, those for moving air 
by an interrupted line. 


Conclusion 


The effects of air movement upon 
the comfort zone in Netherlands 
India were determined. The air 
velocities used, namely, 60 cm/sec 
(118 fpm) and 120 cm/sec (236 
fpm), can be produced readily in 
offices, bedrooms, theaters and sim- 
ilar indoor spaces by means of 
electric fans, suitably arranged. By 
the addition of this air movement 
to a still atmosphere, the atmos- 
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pheric conditions may be trans- 
ferred from the heat accumulation 
zone to the comfort zone. 
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Thermodynamic Properties of Moist Ai; 


By John A. Goff* and S. Gratch,** Philadelphia, Pa. 


This paper is the report of research sponsored by the American 
Society of Heating and Ventilating Engineers in cooperation 
with the Towne Scientific School, University of Pennsylvania 





Introduction 


The ultimate objective of this co- 
operative investigation has been a 
formulation of the thermodynamic 
properties of moist air which, on 
account of accuracy and thermo- 
dynamic consistency, could claim 
universal acceptance as standard. 

The results of the investigation 
are presented in Table 4, Thermo- 
dynamic Properties of Moist Air 
(which is intended as a revision of 
the present 1944 and 1945, Heat- 
ing, Ventilating, Air Conditioning 
Guide, Chapter 1, Table 6) and in 
the accompanying detailed explana- 
tion of the method used in con- 
structing Table 4. The explanation 
as presented should offer a means 
of judging the reliability and prob- 
able permanence of the data. 

It is hoped that the methods em- 
ployed in constructing the tables 
will be helpful and instructive to 
those who have occasion to deal 
with the general problem of gas 
mixtures. 


I. Dry Air 


Composition. For the purpose of 
analysis, moist air can be regarded 
us a mixture of only two con- 
stituents, dry air and water vapor. 
This is so because the composition 
of dry air is practically constant 
both as to time and location, the 
only detectable variation being in 
the carbon dioxide (CO,) content. 
According to International Critical 
Tables,’ the mol-fraction composi- 
tion of dry air is that given in 
Table 1. All monatomic gases ex- 
cept argon (A) are present in 
traces only; hence, in computing 


*Dean, Towne Scientific School, Uni- 
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A c. 

**Asst. Instructor in Mechanical Engrg.. 
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Pennsylvania. 
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SUMMARY—The authors present 
a revised table of the thermody- 
namic properties of moist air for 
the range —160 F to +200 F. De- 
tailed explanations showing the 
method of constructing the tables 


nence of the values listed. 


their contributions to apparent 
molecular weight, enthalpy, and en- 
tropy, no appreciable error is com- 
mitted by lumping them together 
as argon. 

Table 1 also lists the molecular 
weights used in the present analy- 
sis. Those for CO, and H, are from 
International Critical Tables,? those 
for N, and A are from Cragoe,° 
that for O, is a matter of defini- 
tion. With these individual molecu- 
lar weights the apparent molecular 
weight of the mixture, dry air, is 
readily computed. 

Specific Volume. At all accessible 
temperatures, say above 0.001 °R, 
the zero-pressure value of the pres- 
sure-volume product pv (ft lb/mol) 
is strictly proportional to absolute 
temperature T (° R), the constant 
of proportionality being the uni- 
versal gas constant R (ft lb/mol 
°R). According to Cragoe,’ the 
best value of the product RT,, 
where T, denotes ice-point tem- 
perature, is 22414.6 (atm cm'*/ 


g mol). Beattie* recommends thy 
value 7, = 273.165 + 0.015 
Combining these and converting ; 
English units yield R= 15453) 
(ft Ib/mol °R). 

At sufficiently low, but neverth. 
less finite pressure p, th: 
volume is given accurately by th 
expression, 


specifi 


pv = RT — A,,.(T) ‘p— Aa. (T) p 


t ret 
1 UNCTIONS 


where the temperature 
A,, (T) and A,,,(T) are calle 
second and third virial coefficients, 
respectively. The letter « refer 
specifically to dry air; the meap- 
ings of the double and triple su 
scripts will be explained later. 
Numerical values of second and 
third virial coefficients are derive- 
ble from Bridgeman’s® adjustment 
of the constants in the well-known 
Beattie - Bridgeman equation 
state® to fit the experimental! data 
of Holborn and Schultze.” namely 


R = 0.08206 | 


T. = 273.13 

A. = 1.0763 

B. = 0.04070 
a = 0.01697 
b = — 0.02174 
e= 12X10 


The units of these constants are 
such that each term in the follow- 
ing equations obtained from rr 
arrangement of the Beattie-Bridge 
man equation is dimensionless if 








Table 1—Composition of Dry Air 








i, citi ke hi cate ad oe bleep Mol-fraction 
DE GMO Sasvacscccsas's 0.7803 
EE a errr se 0.2099 
Carbon Dioxide (CO:)........ 0.0003 
ERPETOROR CEs) cecccscesecis 0.0001 
Monatomic Gases ............ 0.0094 


Molecular Weight 1b/mol dry alr 
28.0149 21.8600 
32.0000 6 168 

2.016 0.0002 


Apparent Molecular Weight (1b/mol).. 





Composition of Monatomic Gases 


MEU TAD Sccs vicess 
ST) * ee 


Helium (He) 


Krypton (Kr) ....... 
EE CARO 4.66.04.» s-< 








0.00935 
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valucs thus obtained for dry air 
from data by Margenau'* are: 


from. momentary deformation of 
the electron clouds surrounding the 
atoms which, in an aggregate of 


pressure 8 expressed in atmos- 
heres and temperature in degrees 


s 
IT Kelvin 











AuP A.p/R°T. ep/RT. a,;= 53.6 X 10°° (erg cm‘) 
me = — Bel RT 2 Fe <n ccc cece ccc cece cece ene Bek a, = 114.9 X 107° (erg cm") 2.7 
RT. Y ta a; = 127.9 X 10°*2 (ergcm”™) | 
Awp’ B(Bot+b)p’/RT, A.(2B.+a)p’/R°T,  A.'p’/R'T. cB. p*/R'T. 2cA.p*/R'T. c*p*/R'7 ' 
7 20 — + a +——— 2.3 
RT. T rr T’ e i T 
After inserting Bridgeman’s molecules, produces a_ tendency At very short distances of sep- 


values of the constants, the follow- 
ing data are easily computed for a 





‘k pressure of 1 atmosphere: 
gt 
5.3] t (F) 176 — 160 
RT/RT 1.000000 1.000000 
—A,.p/RT 0.000029 — 0.004691 
th. [Ee —A.up'/RT 0.000003 — 0.000012 
cif pv/RT 1.000032 0.995297 


These calculations show that, at 

both extremes of the temperature 
p range of present interest, the con- 
. tribution to the specific volume from 
the third virial coefficient A,,, is 
leg less than the probable uncertainty 
it in the contribution from the second 


toward alignment into attractive 
orientations. The contribution to 
the potential E from such forces is 
a negative one depending only on 
distance of separation r and being 
of the form 


E (r) = — (ar* + ar* + ar) ... 


The coefficients a,, a,, a, are deriv- 
able from optical dispersion data. 


As previously noted, dry air is 
not a pure gas so that (2.5) is not 
strictly applicable to it. However, 
all of its constituents except carbon 





laa virial coefficient A,,, at any rate at dioxide (CO.), which is present 

al: atmospheric pressure. in small concentration only, are 

ub- Converting (2.2) to English non-polar; and its two principal 
units with temperature expressed constituents, oxygen (O,) and ni- 

nd in degrees, Rankine gives trogen (N,), show roughly the 

Va- 

ont 378.18 11.2 X 10° 

= Aw(T) = — 0.6520 + + DREN co dedbas ckv dewd oo adres 2.4 

ita This equation is purely empirical same values of the coefficients a,, 


ly and involves adjustment of three 
constants. Goff, Andersen and 
Gratch’ have shown that fair agree- 
ment with (2.4) is obtained by the 
adjustment of only one constant 
in a semi-theoretical expression for 
the force potential E(r) appearing 
in the statistical mechanical ex- 
pression for the second virial co- 
efficient of a non-polar gas, namely, 


Bir) 


A(T)=2eN. ff (e** —1)r'dr....2.5 


N. = Avogadro’s number 
k = Boltzmann’s constant 


r= distance between members of a 
pair of molecules. 


The forces contributing to the po- 
tential E are of two sorts, long- 
range attractive forces and short- 
range repulsive forces, In the case 
of a non-polar gas, the only long- 
range attractive forces are the so- 
called dispersion forces arising 








Heat 


a,, @,. Therefore, it ought to be a 
good approximation to the truth to 
regard dry air as a pure gas, as- 
signing to it dispersion force coeffi- 
cients obtained by averaging those 
of its principal constituents 
weighted in proportion to their mol 
fractions in the mixture. The 


aK } 
i enme— -- 
< 
z 
Fig.1—Second #¥ ... 
virial coefficient : 
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aration the force between a pair of 
molecules becomes repulsive, the po- 
tential E becoming positively in- 
finite as r decreases toward zero. 
As a first approximation, therefore, 
it may be assumed that E(r) X 


for r<r,. It is also known that the 
repulsive forces are negligibly 
small except at very short distances 
of separation; hence it may be as- 
sumed further that E(r)—FE (r) 
for r>r,. These assumptions give 
a force potential E(r) character- 
istic of the so-called “rigid sphere” 
molecule which has been used suc- 
cessfully in several cases.” With it 
the integral in (2.5) is relatively 
easy to evaluate. In the prelim- 
inary analyses referred to above,’ 
the value r, == 3.396 * 10° cm was 
found to bring (2.5) into fair 
agreement with (2.4) within a lim- 
ited temperature range as shown 
by curves A and B, Fig. 1. 

From the above comparison it is 
clear that the rigid sphere model is 
hardly adequate for the purpose at 
hand. A better method of treating 
the repulsive forces is to assume 
their contribution to E(r) except 
at extremely short distances of 


Curve A. | Bearra -Gproetwan Equator 


Curve 8 Aigea Sphere” Lawel Force 4 «3996+ % em 


Curve CC. improved Law of force + ofa+*em 





on see $80 eee ose ve 
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separation (say r<0.5 « 10° em) 
to be of the form Pe’, where P 
and p are constants. This form 
with p= 0.28 x 10° cm is known 
to be appropriate for some of the 
simplest molecules’®:'' and, as will 
be shown, it enables (2.5) to give 
satisfactory agreement with (2.4) 
in the case of dry air. The im- 
proved law of force becomes 

E(r) =© for r<0.5 X 10°35 em..2.8 
E(r) = Pe-'/e 

— (asr-*® + agr-® + ar”) 


for r greater than or equal to 
0.5X 10° em 


It would appear from (2.8) that 
there are now two constants to be 
adjusted, but it turns out that » may 
be assigned a priori any value in the 
range 0.10 « 10° to 0.30 « 10° em 
and the effect of such assignment 
almost completely compensated, ex- 
cept at very high temperatures, by 
subsequent adjustment of P. The 
values p=0.12 10% cm, P= 
5.056 « 10° erg give curve C of 
Fig. 1. The corresponding force 
potential E(r) is sketched in Fig. 
2, which also shows a dotted line 
representing the rigid sphere po- 
tential used in calculating curve B 
of Fig. 1. It is not contended that 
these values represent the best pos- 
sible adjustment, but merely that 
they proye the adequacy of the 
theory which will be put to impor- 
tant use later. 

Enthalpy and Entropy. Expres- 
sions for specific enthalpy and spe- 
cific entropy are derivable from 
(2.0) by application of appropriate 
identical relations of thermodynam- 
ics. The results are: 





Core B “Riget Serer Law of force 
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Fig. 2—Laws of force for dry air 


to specific enthalpy and specific en- 
tropy from the third virial coeffi- 
cient A,,, are less than the prob- 
able uncertainties in the corre- 
sponding contributions from the 
second virial coefficient A,,, at any 
rate at atmospheric pressure. Con- 
sequently, in subsequent calcula- 
tions at pressures not greatly ex- 
ceeding atmospheric, the third 
virial coefficient A,,, will be com- 
pletely ignored. 

From (3.0) it is clear that 
h,°(T) is the zero-pressure en- 
thalpy. Until recent developments 
in the science of interpreting band 
spectra made it possible to calcu- 
late h,°(T) from spectroscopic 
data, the only method of evaluating 
it was to extrapolate to zero pres- 
sure experimental measurements of 
h, made at accessible pressures. At 


h. = h.° (T) mx Bu (T) a 1 Baas (T) p* Terrrrrrrrrrrrr err eee ee 3.0 
ea TR lage p mw a” (TZ) HF Ci(T + UG Coss T IW oc cc cccccsccccccccscce chal 
where present, however, the calculated 
DiGi ~ oo i 3.2 values are generally regarded as 
C= dA/dT ee 3.3 possessing a much higher degree 


7 = reciprocal temperature 


Using Bridgeman’s constants (2.1) 
the following data are easily com- 
puted for a pressure of 1 atmos- 
phere 


t (°F) 176 — 160 
Bup/RT +0.001535 +0.016165 
% Buap’/RT —0.000003 +0.000071 
Cup/R —0.001564 —0.011475 
My Caup’/R +0.000001 —0.000065 


These calculations show that, at 
both extremes of the temperature 
range of interest, the contributions 
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of accuracy and reliability than the 
extrapolated values. 


Analysis of the spectrum of a 
given molecule determines a set of 
discrete energy levels «, (i= 0, 1, 
2,—). From quantum mechanical 
theory it is known that it is often 
possible for more than one acces- 
sible state to have the same energy 
level «,; hence it is also necessary 
to know the statistical weight p, 
of each level, that is, the number 
of accessible states having that 





level. Given this informat) 4, j; ;, 
a straightforward, thoug! sony. 
times quite complicated, ask , 
compute the so-called state am q. 
fined as follows: 


But statistical mechanics ) redic:, 
that the zero-pressure entialpy 
derivable from the state sim Q 
follows: 





h°—u Slog. (QT) 9 
a dite 
RT r | 
The constant u is the interna 
energy at zero temperature and 
zero pressure and is called the ny). 
point energy. Because of the fac 
that, even at absolute zero ‘T —( 
there persists appreciable transla. 
tional kinetic energy in a gas, there 
is a finite difference between nul. 
point energy and null-point enthal- 
py. However, this difference is ex- 
tremely small except in the case o 
an electron gas and can therefore 
be ignored in the present analysis 
In problems not involving chemical 
changes the null-point energy car 
arbitrarily be assigned any con- 
venient value. 


Dry air is a mixture of several 
gases, but statistical mechanics 
predicts that the zero-pressure er- 
thalpy of such a mixture is the sun 
of separate contributions from its 
several constituents; thus 


he? =D a.(hi? — ws) + Zn 


where x denotes mol fraction. In 
constructing Table 6, the constant 
> 2,%, has been adjusted to make 
the specific enthalpy h, zero at (F 
and standard atmospheric pressure. 


For nitrogen (N,,) we have con 
puted the state sum Q using the 
same spectroscopic data employe 
by Johnston and Davis.'’ These 
data do not include values of the 
energy levels «, (erg) but rather 
those of wave numbers , (cm 
These are related in a simple mal 
ner, namely, ¢; == hev,, where de- 
notes Planck’s constant (crg se 
and ¢ the velocity of light «” vac 
(em/sec). In the state sum Q the 
various physical constants appea 
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only in the combination he/k(cm 

K), and for this combination the 
value 1.4324 was used. Even though 
more accurate spectroscopic data 
and more accurate values of the 
physical constants than those em- 
ployed by Johnston and Davis may 
now be available, it did not seem 
necessary to search them out, be- 
cause, in the temperature range of 
interest, the corrections determined 
by them would certainly be entirely 
negligible. 

For oxygen (O,) the state sum 
calculations of Johnston and Walk- 
er’? were used directly, semi-theo- 
retical equations being employed in 
the necessary interpolation to the 
temperatures listed in Table 4. 
Since the mol fraction of oxygen in 
dry air is only about 21 per cent, 
inaccuracies in the Johnston and 
Walker values are not reflected into 
the final results. 

For the remaining constituents 
of dry air (Table 1) values in the 
literature’* were accepted without 
question since the concentrations 
are sufficiently small to submerge 
any possible inaccuracies. 


From (3.1) it is clear that 
s,°(T) is the zero-pressure value 
of the sum, s, + R log, p, which 
may be called reduced entropy. The 
zero-pressure reduced entropy of a 
pure gas is derivable from the state 
sum Q as follows: 


s—s h°—u , (= 
R RT "\ ev ) 

Actually Q is proportional to spe- 
cific volume v, the ratio Q/v being 
dimensionless. This makes s°/R a 
pure temperature function as re- 
quired by (3.1). In computing the 
logarithm in (3.7) the unit of R 
must be so chosen that the quan- 


tity RT/v has the unit desired for 
pressure. 


The zero-pressure reduced entro- 
pies of the several constituents of 
dry air were obtained from the 
Same sources as were the zero- 
Pressure enthalpies. For the mix- 
ture, namely, dry air, statistical 
mechanics predicts that 








&° == ai(s:° —s,)—R = x, loge x: 
ARES ee 3.8 


Although statistical mechanics 
further predicts (Third Law of 


Thermodynamics) that, even when 
chemical changes are contemplated, 
each of the constants s, may be as- 
signed the value zero, this pro- 
cedure has not been followed. In- 
stead the constant ¥ x,s, has been 
adjusted to make the specific en- 
tropy s, zero at 0 F and standard 
atmospheric pressure. 


Summary. The values of specific 
volume of dry air v, listed in the 
proposed revision of Table 6 have 
been computed from (2.0), using 
R= 1545.31 (ft lb/mol °R) and 
M = 28.966 (lb/mol), obtaining 
A,, from (2.2) after inserting the 
Bridgeman constants (2.1), and 
ignoring the third virial coefficient 
A... The values of specific enthal- 
py hk, have been computed from 
(3.0), obtaining B,, from (2.2) 
through (3.2), ignoring the third 
virial coefficient B,,,, constructing 
h,° in accordance with (3.6) from 
individual zero-pressure enthalpies 
computed from spectroscopic data 
with R= 1.9858 Btu/mol °R and 
from the mol fractions listed in 
Table 1, adjusting the constant 
X x,%, to make h, = O at O F and 
standard atmospheric pressure. The 
values of specific entropy s, have 
been computed from (3.1), obtain- 
ing C,, from (2.2) through (3.3), 
ignoring C,,,, constructing s,° in 
accordance with (3.8) from indi- 
vidual zero-pressure reduced en- 
tropies computed from spectrosco- 
pic data, adjusting the constant 
> x\s, to make s,—0 at 0 F and 
standard atmospheric pressure. 


Il. Water 


Introduction. Since publication 
in 1936 of the Keenan-Keyes steam 
tables,'® new experiments and theo- 
retical developments have indicated 
that the data included are inac- 
curate at low pressures and tem- 
peratures. The Bureau of Stand- 
ards calorimetric measurements'* 
published in 1939 indicate an error 
of about 0.7 Btu/lb in the steam 
table value of the enthalpy of sat- 
urated steam at 32 F. Measure- 
ments of isothermal Joule-Thomson 
coefficient B,,. reported by Collins 
and Keyes" in 1938 show that the 
values of this coefficient used in 
formulating the steam tables are 
in error by about 15 per cent in the 
range 40 to 60 C, and by about 
10 per cent at 80 C. Recalculation 
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of the zero-pressure properties by 
Stephenson and McMahon'* from 
the newer spectroscopic data of 
Randall, Dennison, Ginsberg, and 
Weber’® indicate an error of as 
much as 0.4 Btu/lb in zero-pressure 
enthalpy in the range 0 to 100 C. 
The steam table values of vapor 
pressure in this range are not as 
accurate as desired, the tolerance 
of 0.05 per cent at 80 C set by the 
Third Steam Table Conference*’ in 
1935 producing an uncertainty of 
0.1 per cent in the humidity ratio 
of saturated moist air at atmos- 
pheric pressure and a correspond- 
ing uncertainty of 0.5 Btu/lb dry 
air in its enthalpy. If the thermo- 
dynamic properties of moist air 
were to be computed from present 
steam table data, the overall un- 
certainty would be too large to war- 
rant their acceptance as standard; 
for example, the overall uncertainty 
in the enthalpy of saturated moist 
air would probably exceed 1 Btu/Ib 
of dry air. 


If the above mentioned uncer- 
tainties in the properties of water 
could only be reduced by additional 
experimentation, which would nec- 
essarily have to be quite elaborate, 
the end might not justify the 
means. Fortunately, however, a 
considerable reduction can be ac- 
complished by correlation of the 
newer data already available. We 
have attempted such correlation 
and shall describe it briefly here 
with the intention of publishing a 
full account later. For the sake of 
completeness the properties of con- 
densed water (liquid and solid 
phases) are included. 


Condensed Water. It is universal 
practice in steam table work to se- 
lect saturated liquid at 32 F as 
reference point, assigning the value 
zero to both enthalpy and entropy 
at that point. This practice has 
been adhered to in constructing 
Table 4. Osborne*' has recalculated 
earlier data on the latent heat of 
fusion at 32 F and atmospheric 
pressure and has recommended the 
value 333.48 + 0.2 int joule/gram. 
To correct this figure to saturation 
pressure, the identical relation of 
thermodynamics, namely, 


oh O(vr) 
(—) = | | ww TTTT YT 6.1 
Op/r Or > 
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may be used, evaluating the right 
hand member (1) for ice from data 
on thermal coefficient of expansion 
by Jakob and Erk** and the value 
of specific volume at 32 F given by 
Keenan and Keyes"® and (2) for 
liquid from the data of Osborne, 
Stimson and Ginnings.’* The cor- 
rection to the enthalpy turns out 
to be only 0.001 Btu/lb and there- 
fore negligible. Accordingly the 
enthalpy and entropy of ice at 
32 F and saturation pressure are 
—143.40 Btu/lb and —0.29164 
Btu/lb °F, respectively. Values 
of the enthalpy and entropy of 
ice at lower temperatures can now 
be obtained from the calorimetric 
measurements of Giauque and 
Stout*® after correction from at- 
mospheric to saturation pressure 
and conversion to the steam table 
Btu. 

For the properties of liquid water 
at saturation pressure and above 
32 F, the Bureau of Standards*® 
values are used directly. 

Zero-pressure Properties of Wa- 
ter Vapor. Gordon** has calculated 
the zero-pressure properties of 
water vapor from the spectroscopic 
data of Mecke, et al.2° Wilson** has 
subsequently estimated a correction 
to the Gordon values to account for 
the centrifugal distortion of the 
water molecule, the _ so-called 
stretching effect. Stephenson and 
McMahon'* have evaluated this ef- 
fect more accurately from the 
newer spectroscopic data of Randall, 
Dennison, Ginsberg, and Weber.’® 
We have found that the best in- 
formation presently available is 
adequately+ represented, in the 
range 100 to 1000 K by the follow- 
ing semi-theoretical formulae: 


h°—u 3 
wr ate = 0.440912 + 0.110228 = 


i=1 


8° — s = 0.440912 log. T + 0.110228 = 
=1 


O\T 





efit — 1 


squares adjustment to best fit the 
data described above; temperature 
is to be expressed in degrees Ran- 
kine (°R); the unit chosen for 
pressure in s’== (s+ R log,p),_. 
is the standard atmosphere; and 
the molecular weight of water is 
18.0154 lb/mol. The numerical val- 
ues of the constants are: 


@ = 4124.09 °R a = — 0.03958 
6. = 9317.47 °R a.= 0.05353 
#; = 9802.06 °R a,s= 0.04000 


The null-point constants @ and s 
remain to be fixed in such a way 
that the enthalpy and entropy of 
saturated liquid at 32 F will both 
be zero in accordance with steam 
table practice. 


Virial Coefficients. Empirical for- 
mulae for second and third virial 
coefficients are derivable from the 
formulation of Keyes, Smith and 
Gerry*’ based on their own meas- 
urements of specific volume at tem- 
peratures in the range 195 to 460 C. 
These are: 


Ave =—1.89 + 2641.62 7-10"? (em’/g) 


tensive to stand extrapolat » 4, 
the lower temperatures in T  }le ¢ 
Furthermore, their measur: nents 
were made directly on Bang 
Bw» 80 that only the temp: atuy 
dependence, not the absolute dues 
of Ay~ and Aywy are de: ivable 
therefrom. The Keyes, nith. 
Gerry*’ formulation (8.1), 8&2 
cannot be expected to yield ¥. jiah\ 
values of these constants ©: inte. 
gration since extrapolation froy 
195 to 125 C would be re: uired 
Fortunately, however, the new By. 
reau of Standards® calorimetry; 
measurements furnish a way out 
the dilemma. 


The Bureau of Standards’ data 
include values of saturation ep. 
thalpy h, of high precision and maj 
be used to evaluate the left hand 
side of 


Bew Ps +% BewwPs == (ih WM). 
— hg t+ tie... .8.3 


to within a constant quantity i, 
This can be fixed by comparison 
with the values given by Collins 


eo 


Aces = (Awet)’ (-- 82.546 + 1.6246 X< 10°r) (cm'/g ce wiht ae «6 0 « » 8.2 


where temperature is in degrees 
Kelvin (°K). 


These formulae have been used 
for the necessary extrapolation to 
lower temperatures in constructing 
the Keenan-Keyes tables.'* Subse- 
quently, Collins and Keyes"* found 
that values of B,, derived from 
(8.1) are in error by about 15 per 
cent at 40 C and about 3 per cent 
at 125 C. They also found that 


OT efit 
een ea) 
efir—] efir__ 


+ a (1 + & 7) | + 2.854 X 10-* T — 0.26958 (Btu/Ib°R)..... 7.2 


laide@de wma | 


In these formulae the characteristic 
temperatures @, and the coefficients 
a, have been obtained by least 





+For the range 298.1 to 1500°K: root 
mean square deviation = 0.00003 for (7.1), 
0.00002 for (7.2); mean algebraic devia- 
= +0.000006 for (7.1), —0.000002 for 
(7.2). 
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values of B,,,, derived from (8.2) 
are in error by about 20 per cent 
at 80 C and about 15 per cent at 
125 C. 

The Collins and Keyes" data 
cover the range 40 to 125 C only and 
are not sufficiently accurate or ex- 


+a, OT cor) ot 1.427X 10-* T — 


and Keyes" for B,,,, at 38.94, 59.44, 
80.02, 100, and 125 C and for B,,, 
at 80.02, 100, and 125 C, using ex- 
isting vapor pressure data p, which 
are sufficiently accurate for the 
purpose. The value thus obtained 
is 859.114 Btu/lb with an average 
deviation of only 0.01 Btu/lb which 
may be taken to indicate a high 
degree of consistency in the vari- 
ous data used. The necessary e\- 
trapolation of B,,,,,, to temperatures 


43 
oo, eS ee 





below 80 C to enable all values 0! 
B,,, to be used in fixing «, cal 
hardly introduce appreciable uncer- 
tainty into the adjustment of ",. 
because the term % By, 2,’ d 
creases so rapidly with decreasing 
temperature and amounts to !ess 
than 0.1 Btu/Ib at 59.44 C. 


Having fixed the constant “, 1! 
the above manner values of the 
sum, B,. Pp. + % Buwe DP. Wer 
computed from (8.3) over the 
range 0 to 125 C; then values 
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ture 
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nte- 
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1 Bo DP. computed from the data 
of Collins and Keyes*’ and suitably 
extrapolated to OC were subtracted 
to obtain values of B,, p,. These 
were divided by existing values of 
vapor pressure p, and the resulting 
values of B,,, together with the 
direct measurements of Collins and 
Keyes,'? were then formulated in- 
to the empirical equation (8.5). 
Finally, the values of Y% Bow p,* 
used in the above reduction were 
divided by % p,* to obtain corre- 
sponding values of B,,. which in 
turn were formulated (somewhat 
arbitrarily, since only three values 
were available for the purpose) in- 
to the empirical equation (8.8). 
Using the identical relations (3.2) 
and (3.3), the remaining tempera- 
ture coefficients are readily ob- 


both C, and C, were zero within the 
accuracy of the data used. 


The above empirical formulae 
may be regarded as valid from 0 to 
125 C. They do not merge smooth- 
ly with the Keyes, Smith and 
Gerry”* formulation valid above 
195 C, but this is not considered a 
serious defect so long as they are 
not to be used above 100 C. 


In the previous section on dry 
air, considerable discussion of the 
application of modern theory re- 
garding intermolecular forces to 
predict values of second virial co- 
efficient was given. In the case of 
water vapor, the problem is much 
more complex due to the polar char- 
acter of the water molecule which 
makes the potential E depend upon 
mutual orientation as well as on 


have obtained fair agreement with 
data on A,,. 


Vapor Pressure. As mentioned 
previously, the values of vapor 
pressure recommended by the Third 
International Steam Table Confer- 
ence*® are not as reliable in the 
low temperature range as desired 
for the construction of standard 
moist air tables. Thus the assigned 
tolerances are 0.05 per cent at 90 C 
and 0.10 per cent at OC. But the 
Bureau of Standards'* measure- 
ments of y have an uncertainty 
probably less than 0.01 per cent 
from 0 to 100 C which fact sug- 
gests the possibility of calculating 
the vapor pressure from (8.10) and 
(8.11) using the expressions (8.4) 
and (8.7) (with C,=—C,=—0O) for 
the virial coefficients in (8.11). 








tained, the complete list being distance of separation. We have Details of this calculation will 
be omitted, but the final expression 
for the temperature derivative of 
ee a ee 8.4 log,, p, is given as follows: 
Baw? = — 0.03047 + (Aww? +0.0304r — C,) (2 + 1,060,6407°) ............ 8.5 
Cow = Aout? —Bwef i....0- 8.6 d logw p. 5308.90 + 1720 e-4224 7 + 1.6945 ef!-8776- 565207 = =—2. 1 8362 
Avee? = 66.1 (Aver —C.)?+C, 8.7 _— r aia 
Tas X 10% gO08 Om 4 fF (6)... CF im PR) wccccccccsess 9.1 


Bees? = 198.3 (Awer — C.)’ Beef eee 


Cevww = Aewwt — Bewut erece 8.9 


where the first three are given in 
ft*'/lb °R and the last three in 
ft®/Ib? °R. 


To fix the constants of integra- 
tion C, and C, values of pv at sat- 
uration for temperatures above 95 
C, where sufficiently reliable values 
of vapor pressure and its tempera- 
ture derivative are obtainable 
from the formula of Osborne and 
Meyers,** were computed from the 
identical relation, 


dlog.T 


ae 8.10 





dlog.p. 


where y is a calorimetric quantity 
directly measured at the Bureau of 
Standards, and compared with 
values computed for the same tem- 
peratures from 


(pv = BT... AwwDs _ AwwwDps’ 
p00. 0 EMM tig Oso baweles eos 8.11 


It was found in this manner that 


gb Mie ENN CREW 6 sid Galen peacede ewe ser 8.8 


found that the constants P and p 
together with certain fictitious con- 
stants expressing the effects of di- 
pole alignment and induction can 
be adjusted to fit existing data on 
B,,,, although such adjustment does 
not yield unique values of A,, as 
was originally hoped. It is inter- 
esting to note, however, that the 
adjusted value of » was near 0.24 
10° cm. More recently Margenau 
and Myers” have refined the theory 
to take proper account of the polar 
character of the water molecule and 


Table 2—Values of f(t) 


t 
10° f(t) rf f(t) at 
212 








t(deg F) 
32 —?2 46 
50 --4 40 
68 6 32 
86 —F# 21 
104 --4# 11 
122 --4 2 
140 —2 —5 
158 0 —7 
176 2 —6 
194 2 —_? 
212 0 0 
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where the residual f(t) is best 
handled numerically, being very 
small. This expression can be in- 
tegrated downward from 212 F 
where the vapor pressure is exactly 
one atmosphere by definition to ob- 
tain values of log,, p, where p, is 
expressed in atmospheres. How- 
ever, it serves no important purpose 
to write out the resulting expres- 
sion so the matter will be left with 
a tabulation of the residual f(t) 
and its integral as given in Table 2. 


It is believed that the uncertainty 
in values of log,, p, calculated from 
(9.1) and Table 2 is not greater 
than 0.01 per cent. All values are 
well within the tolerances set by 


the Third International Steam 
Tables Conference.*° 
Vapor Pressure of Ice. Goff** 


has recently calculated the vapor 
pressure of ice from the Clapeyron 
relation 


dp. h, —h, 
10.1 
dT v= Vs 














The authors have repeated these 
calculations using the present in- 
formation regarding virial coeffi- 
cients. Integration of (10.1) gives 
values of log,,(p./p,), where p, 
denotes the vapor pressure at 32 F, 
in substantial agreement with the 
previously published results. 


According to International Crit- 
ical Tables,*' the triple point where 
the vapor pressure of ice is identi- 
cal with that of the liquid, is at 
32.0176 F. At 32 F the vapor press- 
ure of the liquid is 0.0060281 atm 
according to the integral of (9.1). 
From two writings of the Clapey- 
ron relation, one for equilibrium 
between vapor and ice and one for 
equilibrium between vapor and 
liquid, the difference between the 
vapor pressure of liquid and that 
of ice at 32 F can be estimated. 
The answer is 0.0000006 atm; ac- 
cordingly the value assigned to p, 
is 0.0060275 atm. 


It is believed that the uncertainty 
in the recalculated values of log,, 
(p./P,) is about 0.02 per cent. This 
is equivalent to an uncertainty in 
p, itself of about 0.13 per cent at 
—40 F and about 0.34 per cent at 
—160 F. Harrison** has shown that 
the previously calculated values of 
p, agree very well with existing ex- 
perimental data. 


Other Steam Properties. Since 
ui, has been determined and the 
virial coefficients B,, and B,,, 
formulated, values of saturation en- 
thalpy of the vapor h, can be cal- 
culated from (8.3) in the range 32 
to 212 F. Dividing the value thus 
obtained for 32 F by the absolute 
temperature gives a value of sat- 
uration entropy s, to be used in 


fixing the constant 8 in 


& = — R log. Ps + (8° — 8w) TT CwwPs 
5. 1, Cw weil’s + &w 


after which values of s, can be com- 
puted at other temperatures in the 
above range. 


Values of saturation volume v, 
are to be obtained from (8.11). 


Summary. Values of second and 
third virial coefficients for water 
have been distilled from (1) zero- 
pressure enthalpies obtained from 
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a critical review of existing state- 
sum calculations based on spectro- 
scopic data, (2) saturation enthal- 
pies measured calorimetrically and 
with high precision at the Bureau 
of Standards, (3) isothermal Joule- 
Thomson coefficients measured by 
Collins and Keyes, (4) values of 
vapor pressure above 95 C from 
Osborne and Meyers, (5) values of 
the calorimetric quantity y meas- 
ured at the Bureau of Standards, 
(6) the best value of the ratio of 
the absolute to the international 
kilowatt-hour as recently recom- 
mended by the Bureau of Standards 
(1.00019). 


From the above data the vapor 
pressure of liquid water was calcu- 
lated for the range 32 te 212 F 
with an estimated uncertainty of 
only 0.01 per cent in the logarithm 
of the vapor pressure (in atmos- 
pheres) over the whole range. The 
vapor pressure of ice has been re- 
calculated from additional data on 
(1) latent heat of fusion at 32 F 
and atmospheric pressure reported 
by Osborne, (2) thermal coefficient 
of expansion by Jakob and Erk, 
(3) the specific volume at 32 F 
from Keenan and Keyes, (4) spe- 
cific heat at atmospheric pressure 
from Giaque and Stout. The range 
of the recalculations is —160 to 32 
F with an estimated uncertainty of 
only 0.02 per cent in the logarithm 
of the ratio of the vapor pressure 
to that at the triple point. 


Finally, other steam properties 
have been calculated and will be 
proposed as a revision of existing 
steam tables in the low tempera- 
ture range. 


Ill. Moist Air 


Theory of Gas Mixtures. Statis- 
tical mechanics predicts that at suf- 
ficiently low pressure p the specific 
volume of a gas mixture is given as 
to form by the equation, 


pv = RT — p 2 aimAn(T)..13.1 
ik 


where x, denotes mol fraction of 
constituent i, x, denotes mol frac- 
tion of constituent k, A,,.(7) de- 
notes second virial coefficient if 
i=k, interaction coefficient if i is 


unequal to k. It is clear t} r 
coefficients A,,(7) express {© ¢y. 
fects of interaction betwee) 

of molecules, like pairs if ; 

unlike pairs if i is unequa 

and that the sum extends o 
pairs with the understand 
course, that A,,(7T)= A,,(7 


If (13.1) be applied to ; 
gas by putting all mol fracti 
cept number one equal to ze) 
putting number one equal to 
the result is 


pv = RT — An (T) D> . 


Unfortunately, the discussion 
preceding section has show: 
(13.2) cannot accurately represent 
the properties of saturated 
vapor at temperatures much 

150 F where a term in pressur 
squared of the form A T 
must be added. By analogy it ma 
be supposed that A,,,(7) expresses 
the effect of interaction betwee: 
members of a group of three lik 
molecules; it is called the third 
virial coefficient. 


We know of no valid informatio 
either theoretical or experimental! 
as to how (13.1) should be modi- 
fied to include the effect of inter- 
action between three - member 
groups of molecules, but have as- 
sumed by analogy (but neverthe- 
less quite arbitrarily) that a prope: 
modification is 


pv= RT — p = amAul(T) 
ik 


—p > axrxAin (T) 
ijk 


Corresponding expressions for spe- 
cific enthalpy h, specific entropy * 
and the chemical potentials ,», ar 
obtained from (13.3) by applica 
tion of appropriate identical rela- 
tions of thermodynamics togethe! 
with predictions of statistical 
mechanics regarding the additivity 
of zero-pressure properties as fol- 
lows: 


h=Z ahi? —p = marBu 
i ik 
—% p’ = xiejxrxBipn ..- 13.4 
ijk 
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s7 


ud 


Rlogep= = 218: R= x, log. a: + p> MiMeCiut % p* = xxXjarCiy..... 13.5 
i 


ijk 


7] (T) T RT log. (zp) + p (~rmAn —2 - rxA ix] 


see Le © MeliptteAige 3 ZS wyteArge) 2 «2c. enc ccccccccvcevess 13.6 
ijk jk 


where as before 


py > SS ee 3.2 


ON EE a F 


and where g,°(T) is the zero-pres- 
sure reduced specific free enthalpy, 
namely, 


To use (13.3) to (13.6) in calcu- 
lating properties of moist air would 
require information on the coeffi- 
Gs Bes Bees Seoe Ad 
shown in Section I, the first of 
these, together with its derivatives 
B,,, and C,,,, are negligible in the 
range of temperature and pressure 
considered. Suitable values of the 
last, together with its derivatives 
B,.. and C,.., have been deduced 
in Section II. But there exists no 
information, either experimental or 
theoretical, regarding A,,,, Aww» 
and their respective derivatives. 
This means that our calculated 
properties of moist air above 150 F 
must be offered with some reserva- 
tions as to accuracy and perma- 
nence. What we have done is to 
neglect the coefficients A,,, and 
A... entirely and write 


pu = RT — [2 Aw. + x (1 — 2) 2 Awe + 
7 [qa — x) Avew!] p eeeoeeees 


h= [xh + (1—2) he?] —[2? Ba +x 


where x denotes the mol fraction of 
dry air and (1—~-2) that of water 
vapor. 


Saturation. When two distinct 
phases, say liquid and vapor or 
solid and vapor, coexist, each is 
said to be saturated with respect to 
the other. From general thermo- 
dynamic reasoning the conditions 
for saturation are found to be 
equality between the two coexisting 
phases of (1) pressure, (2) tem- 
perature, and (3) each component 
chemical potential. Expressions 
for the chemical potentials of dry 
air and water in the vapor phase 
are given by (13.11) and (13.12), 
respectively. It remains, therefore, 
to obtain suitable expressions for 
these component chemical poten- 
tials in the condensed phase. 


Actually the condensed phase in 
the present problem is almost pure 
water but containing a very small 
amount of dissolved (and oxygen 
enriched) air. For the purpose of 
analysis, the condensed phase can 
be regarded as an ideal, incompres- 
sible solution whose composition 
can be specified by x’, the mol frac- 
tion of dry air. For such a solu- 
tion the component chemical! poten- 
tials are given as to form by 


I a alee Die st ib aadeeeca’s diaes 13.9 
‘+R loge p = [xa.° +(1 — x) 8@°]— R [x log. x + (1 — «) log.(1 — x)] 
+ [x* Ci. 49 x(1 _— x) 2 Caw T (1 — x)? Cew!] p + 

re eee Ee. ds ca cedwsedeicceccucetese 13.10 

i= | RT log. (xp) + [thes — y 7 Aew) (1 —_— x)? —_— Ass] p 
eet a cL GN deta pat esp. ops cacvense 13.11 

- Jw° + RT log. (1 =m x)» + [Aew—2 aw T Awe) x" - - Aww] Pp 

—— [(1 om x)? (% - a) Awww] p Core Meesseeeeeseeseseeseseosesse 13.12 
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where V,’ and V,,’ denote compo- 
nent partial molal volumes, and the 
prime to the condensed 
phase. 


refers 


One condition for saturation is 
obtained by equating (13.11) and 
(14.1), and it may be reduced to 
the form, 


2. =k (T) 2. p. 14.3 


where, strictly speaking, *’(T) 
should depend on pressure as well 
as temperature though empirically 
its pressure dependence is found to 
be extremely slight and is, there- 
fore, neglected in the following 
analysis. 


Another condition for saturation 
is obtained by equating (13.12) and 


(14.2) and replacing log,(1— 7z,’) 
by —zx,’ which is justified by the 
smallness of wx.’ compared with 


unity. The result is 


RT log.[ (1 — x.) p] 
RT k’ (T) #. p+ V'w p 
[(Aw—2 Ase t Aww) 2, 

+ [(1— a)* ‘% 


Se fae? AP) <= Go®: (BV icc ccsce 14.4 


Ave] p 


&.) Awww] PP 


The additional conditions of equal- 
ity, between the two coexisting 
phases, of pressure p and tempera- 
ture 7, have been applied in de- 
riving (14.4) itself. 

Now the temperature functions 
g~'(T) and g,° (T) can be elim- 
inated in favor of vapor pressure 


p, (of pure water) by noting that 
for p=9p,, =< 2,’==0. Thus, 


(14.4) becomes 


(1 — a.) p 
RT log. | ——————— | = 
Ps 


RT k’ xp + Ve’ (p — ps) 
—[(Au—2 Aa Aew) 2] p 
+ Aww (p — pas) 
+ [Awww (2%. — 3/2) z,.") p’ 
+% Awww (p’* 


and determines mol fraction z, as 
a function of pressure p and tem- 
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perature T, since p, is itself a 
known temperature function. Since 
x, appears on both sides, a trial-by- 
error calculation would be required 
to get an arbitrarily precise solu- 
tion (14.5), but such calculations 
clearly indicate that a sufficiently 
precise solution is obtained by sub- 
stituting (1—p,./p) for x, in the 
right-hand side. Such substitution 
and subsequent division by RT re- 
duce (14.5) to 


thermostated bath so that the air 
was saturated twice at the same 
temperature 7, but at two different 
pressures. 


If the weight of dry air m, pass- 
ing through the apparatus during 
the test period had been measured 
with sufficiently high precision, the 
mol fractions x, and x, could have 
been calculated and corresponding 
values of A,, computed from two 








(1— @, V.’ p. p 
= [85] =(Ceg— or) (Es 
Ds RT Ds 





2 Aw De Aas Ds p Ds Aww Ds Awww De PD. 
beak a PY yo, eS 4. 1. J, 146 
RT RT Ds p RT RT P 


The Coefficients V,’ and k’(T). 
At saturation the condensed phase 
is almost pure water. Therefore, 
the partial molal volume V,,’ does 
not differ appreciably from the spe- 
cific volume v, (or v,) of pure sat- 
urated liquid (or solid) water. 
Values of the solubility coefficient 
k’(T) for the liquid phase have 
been taken from International 
Critical Tables**; those for the 
solid phase have been assumed zero 
since the solubility of air in ice is 
negligibly small. 


The Interaction Cofficient A,,. A 
considerable portion of the coopera- 
tive investigation referred to in 
the introduction to this paper was 
devoted to an experimental meas- 
urement of the interaction coeffi- 
cient A,,. The experiment devised 
for the purpose has been called the 
two-stage, saturation-isotherm ex- 
periment and has been described 
in a previous paper.** In it a con- 
tinuous sample of dry, carbon di- 
oxide-free air was passed through 
a suitable saturator from which it 
left at a closely regulated pressure 
p,, thence through a reducing valve, 
thence through a drying train in 
which m, pounds of water picked 
up in the saturator was removed 
(during the test period), thence 
through a second saturator from 
which it left at a closely regulated 
pressure p,, thence through a sec- 
ond drying train in which m, 
pounds of water was removed (dur- 
ing the same period), thence to the 
suction of a vacuum pump dis- 
charging to atmosphere. Both sat- 
urators were located in a single 
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writings of (14.6), one for satura- 
tion at pressure p, and the other 
for pressure p,. These two com- 
puted values should be identical 
since A,,, is supposed to depend on 
temperature only, but actually the 
common temperature was not meas- 
ured with sufficient accuracy to 
enable this method to yield reliable 
results. Alternatively, m, was elim- 
inated between the two writings of 
(14.6), leaving A,, as the only un- 
known and making the value com- 
puted in this manner practically 
unaffected by slight inaccuracies in 
the measurements of temperature 
and weight of dry air. 


The results obtained in the above 
manner but with less reliable values 
of the properties of dry air and 
water vapor have been published 
previously.” Recalculated values 
are shown in Table 8. 


Table 3—Interaction Coefficient for 
Moist Air 





2 Aaw 
1-— =e Aaw 
Au + Aww (ft®/mol) 








5 0.048 
15 0.054 
20 0.060 
25 0.059 
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In a previous paper’ it was shown 
that surprisingly close agreement 
with the experimental values of 
A,,, was obtained from the theo- 
retical expression (2.5) using the 
rigid sphere model for expressing 
E.,, (r) in terms of distance of sep- 
aration r, choosing for r, the arith- 
metic mean of the corresponding 
r,-values found for dry air and 
water vapor separately as suggested 





by Fowler,® and determi; t 


coefficients @,, @,, @ in (2.6 from 


corresponding coefficients dry 
air and water vapor by n . 


combination rules suggeste the 


theory. Fortunately, (2.5 
plicable to the calculation 4 
even though it is not to 

cause the interaction potent .| Ff 
is not appreciably affected 


polar character of the wate: mole. 
cule and can therefore be re ardeq 
as a function of distance of spars. 


tion only. 


The close agreement ref: 
encouraged us to improve upon th; 


rigid sphere model in orde: ise 
the theory for the necessary ey. 
trapolation of A,, well outside th 


experimental range of temperature 


The improvement consisted of ex. 


pressing the contribution to / 
from short-range repulsive forces 


in the form | repa’. assigning 
Paw the value 0.28 « 10° em a p 
ori, determining the coefficients a. 


a,, a, from the data of Margenau, 
and adjusting P,,, to fit the experi- 
mental data in Table 3. The various 
constants used are listed below. 


Puw = 3.4337 X 10-° erg 

Paw = 0.28 X 10-5 cm 
a, = 54.7 X 10-*° erg cm 16.1 
a@ = 114.9 X 10-76 erg cm‘ 
@ = 127.9 X 10-*2 erg cm 


The above constants place th 
potential minimum very near 3.2% 
< 10° em, the value of r, obtained 
for the rigid sphere mode! in the 


manner explained above. Fig. | 


onprered Lan of 








Fig. 3—Laws of force for air-watel 
interaction 
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shows the two assumed laws of 
force. Fig. 4 shows the values of 
A,, calculated from the improved 
law, and it is felt that they deserve 
considerable confidence, especially 
since they are obtained by the ad- 
justment of only one constant in a 
theory which has already regis- 
tered many successes. We have 
formulated these values of A,, into 
the following empirical equation: 


of saturated moist air (at atmos- 
pheric pressure), the same uncer- 
tainty in W, at 192 F would re- 
quire an uncertainty of 70 per cent 
in A,, there. Also, while the effect 
of A,, on W, is greater at the very 
low temperatures, its effect on the 
other thermodynamic properties is 
negligible because W, is itself so 
very small. Thus an error of 20 
per cent in A,, at —160 F pro- 





ws 505.91 
Awe = —0.47380 + 5.950 X 10° T(1—e * ) + = 
4949 7.957 X 10° 
+ - + ——_____. (ft*/mol) ...........0.. 16.2 


where T is °R. 


The bold extrapolation repre- 
sented in Fig. 4 requires additional 
discussion. In the first place, some 
sort of extrapolation is necessary 
because, during war conditions, it 
became impossible to extend the 
range of experimental values be- 
yond what had already been cov- 
ered. That the particular method 
used deserves considerable con- 
fidence is chiefly because it involves 
the adjustment of only one con- 
stant in a well-tested theory. It is 
true, of course, that the theory in- 
volves several approximations so 
that the possibility that the ex- 
trapolated values of A,, may differ 
appreciably from the true values 
cannot be denied. Still the effect 
of A,,, on the various properties of 
moist air happens to be greatest 
right in the experimental range 
and is almost negligible at both ex- 
tremes of the extrapolated range. 
Thus, while the estimated uncer- 
tainty of 5 per cent in A,, at 68 F 
produces an uncertainty of 0.015 
per cent in the humidity ratio W, 


duces an error of 0.3 per cent in 
W.,, but of only 0.00000001 Btu/Ib 
dry air in h,, the enthalpy of sat- 
urated moist air (at atmospheric 
pressure); furthermore, an uncer- 
tainty 0.3 per cent in W, is less 
than that produced by the present 
uncertainty of the vapor pressure 
data at —160 F. 


IV. Table 4 


The first item to be entered 
in Table 4, Thermodynamic Prop- 
erties of Moist Air at Standard 
Atmospheric Pressure, is the vapor 
pressure p,. For temperatures be- 
low and at 32 F, the values listed 
are those for equilibrium over ice 
recalculated as explained in §10. 
Strictly speaking, these should be 
extended upward to 32.0176 F, the 
triple point where solid, liquid, and 
vapor phases coexist. There is a 
double entry at 32 F, the second 
representing an extrapolated value 
of the vapor pressure of saturated 
liquid. This and values at the high- 
er temperatures have been com- 
puted from the integral of (9.1). 
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All vapor pressure data hav» bee, 
converted to inches of mer: iry py 
means of the conversion facto, 
29.921 inches Hg/atm. 

The next items entered i» Tap), 
4 are the specific enthalpy |’ an, 
specific entropy 8,” of pur: wate, 
at standard atmospheric p) sgyr,. 
These were obtained by applying 
suitable corrections to the corre. 
sponding values at saturatio:. which 
were calculated in the manner ey. 
plained in §6. The correc jon ; 
the specific enthalpy is 


6 (vr) 
Ah=| ———- |(p— p.). 1 
or s 


that to the specific entropy is give 
by 


TAs=Ah—v (p—>p, 172 


and turns out to be entirely neg. 
ligible. The decision to list values 
at standard atmospheric pressure 
rather than at saturation pressure 
has been based on consideration of 
the practical uses to which the 
table is most likely to be put. Thus, 
when moist air is cooled below th 
dew-point, liquid (or ice) condenses 
out under the observed or fota 
pressure p. Strictly speaking, the 
condensed phase is not pure water 
but contains a small quantity of 
dissolved air which affects its en- 
thalpy and entropy slightly; how- 
ever, corrections for this effect 
have not been applied. 

The next item entered in the 
table is the humidity ratio at sat- 
uration W,. The corresponding mo! 
fraction of dry air x, is computed 
directly from (14.6) and then con- 
verted to humidity ratio by the 
definition, 


W.= 18.0154 (1 — x.) /28.966 +, .173 


The specific volume v,, specific 
enthalpy h,, and specific entropy § 
of dry air are computed from (2.!), 
(3.0), (3.1), respectively, using 
(2.4) for numerical values of the 
second virial coefficient A,, and its 
derivatives B,, and C,, and com 
pletely ignoring the third virial 
coefficient A,,,. That (2.4) is suf 
ficiently accurate to stand the dif- 
ferentiations necessary to obtail 
values of B,, and C,, from it has 
been tested by Bridgeman, using 
Joule-Thomson and other calor 
metric data for comparison. The 
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method of obtaining zero-pressure 
enthalpies and reduced entropies 
has been explained-in §3. 

The saturation volume v,, sat- 
yration enthalpy h,, and saturation 
entropy 8, are computed from 
(13.8), (18.9), (18.10), respective- 
ly, using for mol fraction 1-zx, 
the values computed from (14.6) 
and dividing by 28.966 x, in order 
to refer to unit weight of dry air. 
The determination of the various 
temperature functions appearing in 
these equations has been explained 
in considerable detail. 

The humidity ratio W, that is 
the weight of water vapor per unit 
weight of dry air, may have any 
value between zero and W,, the hu- 
midity ratio at saturation. The 
ratio » = W/W,, called degree of 
saturation or per cent saturation, 
may therefore have any value be- 
tween zero and unity. As a close 
approximation the corresponding 
values of volume v, enthalpy h, and 
entropy s, may be computed from 
the linear equations, 

v=v.+4(v.— va) 

h=he + #(h,s—h,) 

8 = 8. + #(8. — 8) 
To facilitate such computations, the 
differences appearing in paren- 
theses in (17.4) have been included 
in Table 6 under the headings v,,, 
h,,, and 8,,, respectively. 

The use of linear interpolation 
according to (17.4) involves some 
loss of accuracy, especially at the 
higher temperatures, but hardly 
enough to justify complicating the 
tables to regain it. When it comes 
to representing Table 4 in the form 
of a Mollier Chart, the actual iso- 
therm curvature can be _ incor- 
porated without introducing com- 
plications except in the actual 
drawing of the chart. 


V. Conclusion 


From the discussion of preceding 
sections it is clear that there is 
still room for improvement in the 
primary data which constitute the 
ingredients of the present formu- 
lation. This is especially true of 
the virial and interaction coeffi- 
cients. Also there is much room 
for improvement in the theory by 
which these primary data are put 
together as suggested by the arbi- 
trary manner in which the third 


by coefficients have been han- 
ed. 


In spite of the above shortcom- 
ings we believe that the present 
formulation is more than sufficient- 
ly accurate for all practical pur- 
poses now and in the near future. 
All available data have been repre- 
sented well within their respective 
accuracies and only in a few in- 
stances have possible refinements 
been neglected. For example, to 
repeat the state-sum calculation of 
the zero-pressure properties using 
the newest and best spectroscopic 
data would improve their accuracy 
somewhat, but such improvement 
would not be noticed in the final 
formulation because of irreducible 
inaccuracies in other data used. 


The only part of the present 
formulation which is offered with 
reservations other than those with 
which any numerical computations 
must be offered is the part at high- 
er temperatures, say above 150 F. 
Here it has been necessary to exer- 
cise arbitrariness in handling the 
third virial and corresponding in- 
teraction coefficients, and it may be 
that some error has been intro- 
duced. However, without further 
information, both experimental and 
theoretical, the authors know of no 
better procedure to follow. To re- 
move this and other sources of un- 
certainty would probably require an 
elaborate research program similar 
to the steam research program of 
the past two decades. But it is to 
be doubted that such additional ex- 
perimentation is warranted by ac- 
tual needs, at any rate, now and 
for some time to come. 


Although Table 4 is for standard 
atmospheric pressure only,. the 
necessary information is at hand 
for the preparation of similar 
tables for other pressures. Accu- 
rate tables can be prepared for 
fairly high pressures if there is a 
real need for them, though as pres- 
sure increases the effects of the 
third virial coefficient become more 
pronounced. At any rate, sugges- 
tions regarding needs for tables at 
other pressures are invited. 
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DISCUSSION Professor Mackey mentioned the need for 


W. L. Fleisher, New York, N. Y., expressed the opinion 
that the paper represented the first fundamental research 
work done by the Society and that it would tend to estab- 
lish ASHVE as a scientific organization. He felt that the 
Society owed a great debt of gratitude to Dean Goff for 
making this contribution to scientific knowledge through the 
ASHVE. 

John James, Cleveland, Ohio, expressed an opinion that 
Dean Goff’s work would be recognized in the scientific world 
just as steam tables are at present. He expressed the hope 
that improved instruments for the accurate determination 
of psychrometric conditions within an enclosure would be- 
come available for use with the improved data on properties 
of moist air. Mr. James also expressed appreciation of 
the work done by Dean Goff. 

Mr. Tasker spoke of the Society’s appreciation of Dean 
Goff and referred to the important work before the Tech- 
nical Advisory Committee on Psychrometry, which had the 
project of improving instrumentation to equal the accuracy 
of the psychrometric data presented by Dean Goff. Some 
progress, he said, had been made in the preliminary report 
on present methods of measuring the properties of mixtures 
of air and water vapor prepared by the Research Labora- 
tory. It was expected that experimental work on instru- 
mentation for determining the true dew point would fol- 
low. Those who might ask for and receive a copy of the 
Research Report were requested to examine it critically and 
send comments upon it to the Research Laboratory. 


Mr. Fleisher asked whether, Dean Goff could explain why 
the effect of the virial coefficient was sometimes positive 
and sometimes negative. 

Professor Mackey expressed appreciation of the paper 
and made certain suggestions with the idea of obtaining a 
set of tables which might be adopted nationally. These 
suggestions were: (1) a more complete separation of the 
actual equations used in preparation of the tables from the 
justification for the formulas and the constants used in the 
equations; (2) a complete separation of the tables for dry 
air from those for moist air; (3) an extension of the meth- 
od used in preparing the tables to atmospheric pressures 
other than 29.921 for both dry and moist air. 

For instance, in referring to the properties of dry air 
the specific volume is 13.349 cu ft at 70 F at standard 
pressure and at 28.5 in. Hg the specific volume is 14.015. 
Specific volume is made up of the algebraic sum of two 
functions; one a pressure function and the other a tempera- 
ture function. The second virial coefficient is the tempera- 
ture function and if the sum is separated into’ two parts 
in the table only one part needs to be corrected for depar- 
tures from standard pressure. That part can be corrected 
by multiplying or dividing by pressure ratios and then add- 
ed algebraically to the second virial coefficient which is 
independent of pressure. If other properties such as 
enthalpy and entropy could be separated into individual 
constituents of temperature and pressure functions it would 
be a simple matter to correct the properties for that 
departure. 
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tables of properties of moist air to be used when 
pressure, dry-bulb temperature and thermodyna 


bulb are known, but the state is less than 100 per co» 


saturated. 
Author’s Closure: Dean Goff expressed appre: 


the favorable comments made and stated that the researc) 


problem originally proposed by the Society had led 


others all of which were interesting and led to imp) " 


concepts of thermodynamics. 


Beginning at zero absolute pressure where knowledge wa; 
most accurate it has been possible to move to finite pres. 
sures on the basis of experimental knowledge at first an 


then later, because of developments in modern physics 
theoretical procedure. 


In reply to Mr. Fleisher’s inquiry, Dean Goff referred ¢ 


Fig. 3 of his paper and stated that the forces of attract 
and repulsion effective between a pair of molecules ; 


purely electrostatic, each diatomic molecule consisting of ty 
atoms arranged like a dumbbell separated a certain distance. 


and having certain moments of inertia, each atom 
a certain charge and having electrons moving around 
that it creates and moves in an electro-static field 

The problem is to find out how the electrostatic | 
of a pair of rotating molecules depends upon thei: 
orientation and on their distance of separation. F 
information through the methods of statistical n 
it is possible to determine the average effect and 
or predict the various coefficients. 

At high temperatures under rapid motion th: 
come frequently within close distance of each other and t! 
law of force suddenly changes to one of repulsio: 
repulsive forces give rise to the steep part of the curv 
have the net effect on the virial coefficient of making 
negative. The specific volume at any given pressure then « 
ceeds the value expected on the basis of perfect gas law 


At low temperatures under slow motion of the molecu 


the forces are predominantly attractive because th: 


cules are less frequently close to each other and as show! 


by the right hand portion of the curve, ‘Fig. : se 
virial coefficient is positive. 

Dean Goff then considered the comments made by P! 
fessor Mackey. He was in agreement that a separat 


on properties of dry air might be desirable although 


table of properties of moist air presented in the pape! 
cluded the data needed in the general problems of a! 
water mixtures. 

Data are at hand for extending the table to highe! 
lower pressures, whenever an agreement can be reache 
on the most useful pressures to be listed. 


Consideration should be given by the Technica! Adv sor) 


Committee on Psychrometry, said Dean Goff, to 
Mackey’ s suggestion of a table for zero pressure plu 
series of tables for corrections at higher pressures 


Specific volume for an unsaturated mixture can be fou 
from Table 4 by adding to the volume of dry air the pro 


uct of the difference between the specific volume of cry 8" 
saturated air multiplied by the per cent saturat! I 
The results obtained by such linear interpolation would 
less than the uncertainty in the table below 100 |! 
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G. L. Tuve 


TUVE HEADS M.E. 
DEPT. AT CASE 


Prof. G. L. Tuve of Case School 
of Applied Science, Cleveland, O., 
has just been appointed head of the 
Department of Mechanical Engi- 
neering by Pres. W. E. Wickenden 
to succeed Prof. F. H. Vose, who 
has held the office for 31 years. 
Professor Tuve will start his new 
duties on July 1, after having 
served the Case faculty since 1930. 

For the past two years Professor 
Tuve has been Chairman of the 
Committee on Research of the 
AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS and 
has served on its Council for five 
years. Since joining the ASHVE 
in 1982 he has served on many of 
its Research Technical Advisory 
Committees, as a member of the 
Meetings, Standards and Guide 
Publication Committees, and he has 
contributed numerous papers which 
appear in the Society’s TRANSAC- 
TIONS. 

Professor Tuve has specialized 

in heating, ventilating, air condi- 
tioning, heat transmission and air 
flow since receiving his B.S. in 
Mechanical Engineering from 
Northwestern University in 1920, 
and his M.E. from the University 
of Minnesota in 1921. After a year 
in experimental work with the 
Mahr Mfg. Co., Minneapolis, he 
joined the staff of the University 
of Minnesota and then became As- 
sistant Professor of Mechanical 
Engineering, University of Mon- 
tana, and later Associate Profes- 
sor, and Head of the Department 
of Mechanical Engineering at 
Texas Technological College, Lub- 
bock, Tex, 
_ He is co-author with Prof. C. F. 
Shoop of a textbook, Mechanical 
Engineering Laboratory Practice, 
which includes instruction for com- 
mon test work encountered by heat- 
ing and ventilating engineers. 








The Committee of Award for the 
F. Paul Anderson Medal will re- 
ceive nominations until August 1, 
1945. 

The F. Paul Anderson Medal is 
awarded to a member of the 
ASHVE, “in recognition of notable 
scientific achievement or for out- 
standing service performed in the 
field of heating, ventilating or air 
conditioning.” 

Nominations should be addressed 
to the Committee of Award for the 
F. Paul Anderson Medal and 
should be accompanied by a de- 


tailed statement indicating the 
specific achievement or _ service 
performed. 





NOMINATIONS INVITED 


The committee shall carefully 
consider nominations and will sub- 
mit its recommendations to the 
Council at the final Council Meet- 
ing of the calendar year. 

Under the regulations the Coun- 
cil has the power to decline to 
make any award for any year. 

The undersigned Committee of 
Award for the F. Paul Anderson 
Medal invites members of the 
Society to submit nominations. 


Alfred J. Offner, Chairman 
W. H. Carrier 
F. E. Giesecke 
W. L. Fleisher 
F. B. Rowley 








REFRIGERATION AND AIR 
CONDITIONING ENGINEERING 


Refrigeration and Air Condi- 
tioning Engineering is the title of 
a book by B. F. Raber, chairman, 
Division of Mechanical Engineer- 
ing, and F. W. Hutchinson, mem- 
ber of ASHVE and Associate Pro- 
fessor of Mechanical Engineering, 
both of the University of Cali- 
fornia, Berkeley, Calif. 


Chapter headings include: Ther- 
modynamic Principles; Fundamen- 
tal Cycles of Vapor Refrigeration 
Systems; Complex Compression 
Cycles for Single-Load System; 
Analysis of Actual Cycles; The 


Absorption Cycle; Steady State 
Heat Transfer; Periodic Heat 
Transfer; Transient Heat Flow; 
Psychrometric Principles; Supply 


State of Conditioned Air; Psychro- 
metric Processes; Process Combi- 
nations; Design State and Design 
Volume; Ventilation Systems; Fan 
Performance and Selection; and 
Airway Design. 


The aim of the authors is to give 
the engineer, designer and ad- 
vanced student a sound back- 
ground and a knowledge of the 
fundamental principles of the 
science of refrigeration and air 
conditioning. 


Handbook data are not given in 
this book, since they are readily 
available elsewhere in detail. In- 
stead, attention is concentrated 
upon rational graphical procedures 
for solving refrigeration and air 
conditioning problems. The gen- 
eral case, rather than the specific 
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application, is used to demonstrate 
the theory. The material is based 
upon original and clear analysis 
and ample illustrative examples are 
given. Problems are grouped at the 
end of each chapter, as well as 
bibliographies for reference read- 
ing. Sixteen folding charts are in- 
cluded in a pocket on the inside 
back cover, for the convenience of 
the reader. 

The _ following description of 
special features of the book indi- 
cates the method of approach in 
explaining the processes 
and cycles and in obtaining simpli- 
fied solutions by means of charts 


various 


and trace sheets. 


This book 
distinct aids: 


offers the following 


1. Graphical solutions, wherever 
possible, for the more important ra- 
tional equations: for polytropic proc- 
esses; for dual-effect compression; for 
ventilation volume requirements; for 
the equivalent radiation coefficient; for 
duct friction losses; for duct fitting 
head losses. 


2. Charts developed for use in rap- 
idly selecting the most efficient fan for 
any given service. 


3. The entire subject of refrigera- 
tion treated in terms of pictorial rep- 
resentation of both actual and ideal 
cycles, on the pressure-enthalpy chart. 


4. A new method of graphically 
solving cycle problems by means of a 
superimposed trace sheet. 


5. ph charts and trace sheets, in 
pairs, for eight of the most widely 
used refrigerants. ie, 


6. Methods for obtaining approxi- 
mate graphical solutions of the influ- 
ence of transient and periodic heat 
transfer on load determination, includ- 
ing detailed illustrative examples 
showing how the approximate methods 
described can be applied to practical 
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problems without the use of advanced 
mathematics. 


7. A treatment of air-vapor proc- 
esses and cycles in terms of the psy- 
chrometric chart — more particularly, 
for instance, a treatment of critical 
loading conditions, and the visualiza- 
tion of health as well as comfort zones 
on the psychrometric chart. 


It is published by John Wiley & 
Sons, Inc., New York, N. Y. and is 
priced at $4.00 per copy. 


1945 DOMESTIC ENGINEERING 
CATALOG DIRECTORY 


The 1945 edition of the Domes- 
tic Engineering Catalog Directory 
includes buying and specifying in- 
formation on the following products 
and equipment: Heating, Plumbing, 
Piping, Water Systems, Plumbers’ 
Specials, Heating Specialties, Sto- 
kers, Oil Burners, Air Condition- 
ing, Humidifying, Refrigerating, 
Insulating, Compressors, Fans, 
Blowers and Accessories. 

The book is divided into five sec- 
tions: 


Manufacturers’ Catalogs Section 
containing up-to-date buying and 
specifying information on heating, 
plumbing, piping, air conditioning 
and allied equipment and accesso- 
ries now available under war-time 
restrictions and ratings. 

Tables and Rules Section contain- 
ing 159 pages of revised technical 
data consisting of standard tables, 
rules, charts and diagrams used in 
the heating, plumbing, piping and 
air conditioning industry. Of these 
159 pages, 64 pages are devoted to 
charts and explanatory diagrams. 

Trade Names Section including 
approximately 7500 trade names 
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from which may be found the names 
and addresses of manufacturers of 
various products. 

Classified Directory Section, in 
which there are approximately 900 
name classifications and headings 
under which are listed the names 
and locations of manufacturers of 
various products. 

Name and Address Section in- 
cluding approximately 3350 manu- 
facturers (with street address) 
who make items used in the heat- 
ing, plumbing, piping and air con- 
ditioning industries. 

The Directory is published by 
Domestic Engineering Co., 1900 
Prairie Ave., Chicago 16, Ill. 


NEW HIGH-SPEED, HIGH- 
ALTITUDE WIND TUNNEL 
ANNOUNCED 


A new $2,500,000 variable density 
wind tunnel, capable of testing air- 
planes in the fast-as-sound range, 
is practically ready for operation 
at the Curtiss-Wright Corp. plant 
in Buffalo, N. Y. 

The tunnel will be capable of 
testing airplanes at pressure con- 
ditions comparable to those found 
at 35,000 ft. It contains an air 
volume of 210,000 cu ft, equal to 
the cubic air volume contained 
within 16 six-room houses. Cali- 
fornia Institute of Technology used 
the same basic design in construc- 
tion of its new tunnel at Pasadena, 
Calif., just recently announced. 

The new tunnel will serve not 
only as a Curtiss proving ground 
but it will also be in a position to 
serve as a testing laboratory for 
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other eastern airplane 1 
turers. 

The mammoth tunnel’s 
flexibility of testing ran; 
it possible to test mode! 
types of planes, thus accon 
in less time and in one pla 
which previously had bx 
formed by three or four t 

The big tunnel of 378 f: 
length has an 84x12 ft t 
ber which permits testing 
of 10-ft span. Over-all k 
the tunnel is 178 ft. Its 
width is 81 ft. Steel usé¢ 
tunnel’s construction is 
that employed in the cons 
of a heavy U. S. Navy dad 
The tunnel stands 36 ft f i 
ground at its maximum h« 

The 115,000-volt 
for the tunnel is brought 
plant through a _ 10,000 
ampere outdoor substation 
is reduced to 4800 volts . 
with the 14,000 hp drive tors ¢: 
This power service is adeg 
the tunnel to operate, if : 
24 hours a day, with good 
regulation, an advantage e1 
by few wind tunnels in the United y 
States. 

















powe! | 


By means of four spe 
pressors, air pressure in th: 
quarter inch steel shell ma) 
creased to 60 lb per squar: 

On the other end of the ; 
range the tunnel may be evacuat . 
to a pressure of 4 lb per - 
inch, equivalent to the minimun : 
pressure encountered in 
35,000 ft. 
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Still another feature of the tw 2 
nel is its test chamber, which ma F 
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ed off from the remainder of 


be sea —_ ' 
the tunnel, thus permitting air- 


models in the chamber to be 


plane 
changed or worked on 
changing the test pressure. 
The Curtiss tunnel, despite its 
tremendous size and multiplicity of 
equipment, may be efficiently op- 
erated by a crew of three men—a 
power operator, a balance operator 
and a tunnel control operator. The 
entire operation may be performed 
remotely from the operating con- 
sole located just outside the tunnel. 


without 


Ww. N. HADEN, LIFE MEMBER OF 
ASHVE, HONORED BY IHVE 


William Nelson Haden of Trow- 
bridge, retired chairman of G. N. 
Haden & Sons, Ltd., London, 
was honored recently by the 
Institution of Heating and Venti- 
lating Engineers when he was 
presented with the Institution’s 
gold medal inscribed “February 
8th, 1943. Presented to Mr. Wil- 
liam Nelson Haden in _ recogni- 
tion of his invaluable’ services 
to the Institution for the past 40 
years, including 33 years as Hon- 
orary Treasurer.” Although the 
award was made in 1943, owing to 
war conditions the medal could not 
be obtained until recently, and the 
presentation took place during an 
informal luncheon on February 14, 
1945, at the Connaught Rooms, 
W. C. 2, following the annual gen- 
eral meeting of members of the 
Institution. 

Mr. Haden, who is one of the 
ASHVE’s Life Members, became a 
member of the Institution in 1902, 
the same year that he joined the 
Society. 

Dr. Oscar Faber, president of 
the Institution, in making the 
presentation, mentioned that Mr. 
Haden served as treasurer for 34 
years, and as president of the In- 
stitution in 1906 and 1907. He 
represented the Institution for 
many years on the International 
Standardization Committees for 
copper pipe and pipe threads, mal- 
leable fittings, and iron pipe 
threads. 

Mr. Haden was also awarded a 
bronze medal for a paper on the 
heating of schools, which he read 
before an International Conference 
on School Building. Mr. Haden has 
always shown great interest in the 





At a recent meeting 
of the Kansas City 
Chapter of the ASHVE 
each of the past presi- 
dents received a certi- 
ficate as a testimonial 
of his service, as shown 
by E. K. Campbell’s 
Past President’s Certi- 
ficate. 


affairs of the Institution, which 
owes an enormous debt to Mr. 
Haden. 

In accepting the medal, Mr. Ha- 
den stated that he would always 
look back upon the present occasion 
as the second proudest day of his 
life, the proudest day having been 
when he walked down the church 
aisle with his wife on his arm. The 
Institution felt that he was not in 
any way slighting it by putting the 
present occasion second to that. Mr. 
Haden expressed his appreciation 
and he felt that many changes had 
taken place since he first joined the 
Institution 43 years ago, and in 
looking back it gave him great 
pleasure to note the development 
and progress in heating, from the 
days of slow-combustion stoves and 
four-inch pipes and the present 
time. 





He expressed his opinion that 
the work of the Institution would 
be carried on successfully, and with 
all the rebuilding and reconstruc- 
tion that would be taking place 
after the war, the Institution 
would continue to occupy a very 
important place in the public life 
of the country. He thanked the 
members very sincerely for the ex- 
pression of their appreciation of 
the very little service that he ren- 
dered to the Institution, and con- 
cluded his remarks by assuring 
them that he would always follow 
its work with very great interest. 


In March 1929 the Council of the 
Society elected Mr. Haden to join 
the small but distinguished group 
of Life Members. Although retired 
from active business, he maintains 
interest in Society affairs and its 
meetings. 





? 


The Spirit of ‘76 
Still Lives 


The original photograph of the 
Murine Flag Raising atop Mount 
Suribachi on Iwo Jima was 
taken by Joe Rosenthal of the 
Associated Press. The composite 
interpretation of the Spirit of 
‘76 was created by The New 
York Sun. 


7th War Loan 
May 14-June 30 


© 
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A. C. Willard 


DR. WILLARD TO 
RETIRE IN 1946 


Dr. A. C. Willard, president of 
the University of Illinois, will re- 
tire July 1, 1946 according to the 
announcement of the University 
Board of Trustees and his succes- 
sor will be Dr. George D. Stoddard, 
New York State Commissioner of 
Education and President of the 
University of the State of New 
York. 

Dr. Willard has served as presi- 
dent of the University of Illinois 
since 1934, after having headed the 
engineering school for a number of 
years. Under his administration 
Illinois has grown to be one of the 
largest universities in the country 
with a student body of 12,000 and 
a faculty of over 1000. 

Dr. Willard served as president 
of the Society in 1928 and has held 
membership since 1914. He _ re- 
ceived the F. Paul Anderson Medal 
in 1936 for “his outstanding work 
as an engineer, a teacher and an 
author in the fields of heating, ven- 
tilating and air conditioning; for 
his outstanding service as a con- 
sultant on the ventilation of the 
Holland Tunnel, the United States 
Capitol and the proposed Chicago 
Subway; for his outstanding work 
in research and for the service he 
rendered to the Society as a mem- 
ber, as an officer and as technical 
adviser to’ its Committee on Re- 


search.” 





DR. ROSE HEADS COMMITTEE 
ON CHIMNEYS AND FIREPLACES 

Dr. H. J. Rose, Director of Re- 
search and Vice-President, Bitumi- 
nous Coal Research, Inc., Pitts- 
burgh, Pa., has been named chair- 
man of the Subcommittee on Chim- 
neys and Fireplaces, of the Ameri- 
can Standards 
committee has been instructed to 
develop construction codes and spe- 
cific performance requirements for 
chimneys, fireplaces, smokepipes, 
and dampers. 

A progress report submitted at 


Association. The 


a recent meeting of Committee A52 
emphasized new chimney problems 
resulting from trends in 
housing design and new materials 
of construction. Much additional 
engineering information is needed 
to write satisfactory codes. Gov- 


recent 


ernment research now in progress 
is supplying some of the informa- 
tion needed. 
Dr. Rose, a 
ASHVE, is now serving as a mem- 
ber of its Committee on Research. 


COUNCIL MEETS IN CHICAGO 

A regular meeting of the Coun- 
cil was held at the Palmer House, 
Chicago, Ill., May 14, with the fol- 
lowing members present: Dr. C.-E. 
A. Winslow, President, C. M. 
Ashley, L. T. Avery, J. F. Collins 
Jr., W. A. Danielson, E. N. McDon- 
nell, A. J. Offner, H. R. Roth, L. E. 
Seeley, Ernest Szekely, G. L. Tuve, 
T. H. Urdahl, and G. D. Winans. 

Announcement of the death of 
the Second Vice President, W. A. 
made 


member of the 


Russell, Kansas City, was 
and the Council designated A. J. 
Offner, First Vice President, to 
draft appropriate 
behalf of the Council, and Messrs. 
E. K. Campbell, former Treasurer, 
D. M. Allen, President of Kansas 
City Chapter, and N. W. Downes, 
former Council Member, were ap- 
pointed to officially represent the 


resolutions on 





Officers and Council at 
sell’s funeral. In _ tribut: 
Russell’s memory it was t 
cil’s decision that the offic . By 
ond Vice President woul] , s , 
vacant for the remainds 
year. A special committe: 

ed a resolution on the 

Comdr. F. C. Houghten 
Director of the 

Laboratory fo 


former 
Research 
years. 
Reports of the Coun 
tees: Executive, Finance, 
ship, Meetings and Stand: 
received. Among the report 
cial committees were (; 
on Research, Publication 
tee, Committee on Housin; 
Office and Laboratory, F. |] 
derson Award, Committe: 
stitution and By-Laws, 
Relations Committee and 


mission and Advanceme! 
mittee. 

One of the major topi 
cussion was a plan for research { ; 
nancing and approval was 
a fund raising project wh 
be carried out under the 
of a special committee to | 
nated by the President of . 
ciety. 


E. F. HACKETT N. Y. 
BRANCH MANAGER 


Announcement has bee 
the Pacific Steel Boiler Di 
U. S. Radiator 
Mich., of the appointment 
ward F. Hackett as Brar 
ager of their New York Sal 
located at 101 Park Av 
York 17, N. Y. 

Mr. Hackett was graduat« 
the Clarkson College of Te 
in 1923 with a degree in 
cal engineering. He has be: 
ployed by the Corporation s 
graduation, and has held res} 
sible positions in the New 
Albany, and Harrison, N. J. 


Corp., 


Group of ASHVE Connecticut chapter members at inspection of Nash plant. 


352 


South Norwalk, April 11, 1945 


Heating, Piping & Air Conditioning, June 1945 


ASHVE Journa 








Ohio | Apr. 16 





SUBJECT 


SPEAKERS 


| We at hermaster| M. J. Wilson, Engr. 


Conduit Sys- 
tem (illus- 
trated with| 


movies and 
slides) 


Election of of- 


ficers Pres., 
hij WW. Wit 
liams; Vice- 


Pres. ¥. B. 
Walker; Secy., 
H. R. Allonier; 
Treas., R. B. 
Breneinan 


Election of of- 
ficers Pres., 
E. J. Richard; 
Vice-Pres., A. 
W. Edwards; 
Secy. - Treas., 
H. K. Jennings 


Operation of the 
Kathabar Sys- 
tem 

Development 
Problems  En- 
countered in 
Development of 
Aircraft 
Heater 


V-E Day 

Fifteen seconds 
of silent prayer 
were offered 
for V-E Day 
when Pres. 
Cressy opened 
the meeting 


Heating and Air 
Conditioning in 
Latin American 
Countries 


The Necessity for 


Building the 
West 

Central Station 
Steam  Distri- 


bution 


Jse of Activated 
Charcoal in Re- 
claiming Air in 
a Conditioning 
System 


as 


Air Conditioning 
Through Con- 
duits 


Officers 


Carrier Corp. 


By-Laws and Rules 


Amended as _ re- 
quested by Consti- 
tution Committee 


V. Suttin, retir- 
ing president, 
thanked the mem- 
bers for their sup- 
port during the 
year 


Fred Johnson 


Charles Owens 


elected: 
Pres. W. 8H. 
Grant, Jr.; Vice- 
Pres., W. P. Os- 
ter; Treas., L. K. 
Nelson; Secy., J. 
S. Burke; Bd. of 
Governors: L. V. 
Cressy, L. V. Bu- 
senlener, R. B. 
Guest 


J. Offner, ist 
Vice-Pres. of 
ASHVE, New 
York 


Rex Nicholson, Dir. 


of Builders of the 
West, Inc. 


L. Fitzgerald, 
Vice-Pres., Du- 
luth Steam Corp., 
Duluth, Minn. 


Henry Sleik, W. B. 


Engrg. 
York, 


Connor 
Co., New 


Ne Se 


H. C. Hoffman, Car- 


rier Corp., Chi- 


cago, Ill. 


Discussion on 


Interesting 


Nominating 


Pres. W. W. 


SUMMARY OF LOCAL CHAPTER MEETINGS 


ATTENDANCE 


OTHER FEATURES 


F. DuChateau re 
ported on _  Society’s 
Annual Meeting 


Chapter 
Activities and Opera 
tion 


Walter Petry, president 


of the Cincinnati 
Technical and Scien- 
tific Council, spoke 
briefly on its features 


D. Winans, Detroit, 
and A. V. Hutchin 
son, New York, Mem 
ber of Council and 
Secretary of ASHVE, 
were guests 


Retiring President Cres- 


sy was presented with 
an engraved fountain 
pen and pencil set as 
a token of apprecia- 
tion of his faithful 
service to the Chapter 


rising vote of thanks 
was given to Mr. Off- 
ner 


Discussion 
followed 
Committee 
reported 


Officers Elected: Pres., 
G. B. Supple; Vice- 
Pres., F. G. Tykle; 


Treas., L. W. Clark; 
Secy., T. R. Davis; 
Bd. of Governors: W. 
C. Bevington, I. W. 
Cotton, George Jack- 
son 


Stuart ap- 
pointed the Nominat- 
ing Committee 


T. Mart, 
Nominating 
tee, announced slate: 
Pres., R. B. Mason; 
Vice-Pres., S. L. Fur 
ber; Secy., P. C. Lef 
a: Perea. EB. i. 
Thomas; Board of 
Governors, D. M. Al- 
len, M. M. Rivard, L. 
A. Stephenson 


Chairman, 
Commit- 
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CHAPTER | a SUBJECT SPEAKERS OTHER FEATURES 
| | 
Massa- Apr. 17 Electronics Ap-/|J. E. Haines, Mgr.,]W. J. Ahearn presided 
chusetts plied to Heat-| Air Cond. Con-| in absence of Pres. D. 
ing and Venti-| trols Div., Minne- M. Archer 
lating | polis - Honeywell 
| Regulator™ Co. 
Industrial Elec-| Samuel Senior, New 
| tronics | England En 
Industrial Div., 
Minneapolis- Hon- 
—_— Regulator 
| Coa 
Michigan Apr. 16 The Engineered | Brig.-Gen. W. A.|A rising vote of thanks 
| Btu’s Effect on| Danielson, Mem- was given Gen. Dan- 
Political phis, Tenn. ielson for his instruc- 
Forces tive and enjoyable 
talk 
| Present Coal Sit. | 4 Anderson, A resolution on death 
uation (Regu-| Serv. Engr., Kop-| of R. E. Purcell was 
| lation No. 26) pers Coal Div.,/ adopted 
| Detroit 
Minnesota May 7 | Study of Weather Paul Cross Election of Officers: 
| Tabulation To- Pres., R. E. Gorgen; 
ether with the | Vice-Pres. J. E. 
| uilding of All| Haines; Treas., H. C. 
Types of Re-| Mills; Secy., O. L. 
| cording Instru- | Lilja 
| ments 
Montreal | Apr. 16 ‘A Survey of. |Ralph Grossman,|A minute of silence was 
Combustion in| Montreal, Que. observed in memory | 
Small Under- of the President of the 
feed Stokers United States 
Nebraska | Apr. 11 | The Art of Air, Henry Sleik, W. B.| Mr. Sleik illustrated his 
Recovery Connor Engrg. talk with interesting 
| Co., New York, slides 
| \. ae we 
| Mar. 13 The Story of the | Verne Simmonds re- 
| | Metal Bellows | rted as Chapter 
(sound film) elegate to Annual 
Meeting 
North | May 4 |The Air Condi-| C. S. Leopold, Con-| An interesting discus- | 
Carolina | tioning of the | sulting Engr.,| sion period followed 
| Pentagon! Philadelphia, Pa. 
| Building in 
oy Washington, 
Presentation to} ‘Election of officers: 
retiring presi- | Pres., K. W. Selden, | 
dent IJr.; Vice-Pres., E. S. | 
ASHVE lapel | Theiss; Secy.-Treas., | 
engraved, E. S. DeWitt; Board | 
Coase a dia- | of Governors, James | 
| mond as a | Marshall, L L. 
| token of Chap- | Vaughan. 
| ter’s apprecia- 
| tion for his 
services during 
the past year. 
North Texas| Apr. 16 | Study of the Pro-| P. N. Vinther, Con. | | Discussion followed 
osed Law to! sulting Engr. 
icense Air- 
Conditioning | 
Contractors | 
Northern Apr. 9 Instruments and/| Prof. Wallace, Case|G. B. Priester reported 
Ohio Methods of School of Applied on Educational Com- 
Measuring! Science, Cleveland| mittee of Cleveland 
Sound Technical Society 
Council 





Physiological As-/| Allen Wilson, Celo- 





pects of Sound; tex Corp. 
The Measurement | Mr. Sabine, Celotex | 
and Control of| Corp. 


Noise 











| ATTENDANCE 


62 


56 


48 


36 


30 


18 


41 


34 


| Arr: 
R 
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E CHAPTER — SUBJECT SPEAKERS | OTHER FEATURES | ATTENDANCE ATTENDANCE 
— ; 
Pacifi Apr. 20 Joint Meeting| Chief Engineer/Election of officers: | 53 0.23 
Northwest | with ASRE. In- gave talk explain- Pres., D. C. Griffin; | 
| spection Trip| ing operation Vice-Pres., R. E. Le-| 
Through the Riche; Secy., C. W.| 
Strato Cham- Finn; Treas., L. L. 
ber at Sand- | Byson 
point Naval | | 
Air Station, 
Seattle 
Phila- Apr. 12 Members stood in| J. L. Mooney, Gen.) Resolution of sympathy 93 
delphia silent tributeto| Mgr., White Pack-| upon passing of K. C. 
the President age Fuel Div.,| S. Jacobsen and Sid-} 
of the United| Blaw-Knox | ney B. Strouse 
States 
Package Fuel ‘Election of Officers: 
| Pres., R. D. Touton; 
| Ist Vice-Pres., M. G. 
| Kershaw; 2nd Vice-| 
Pres., E. H. Dafter; | 
Treas., J. O. Kirk-| 
bride; Secy., F. H.) 
Buzzard | 
Rocky Apr. 18 Activated Carbon | Henry Sleik, W. B.| Bill Larimer reported | 30 0.50 
Mountain (illustrated| Connor Engrg.| on finances; Ed Mc- 
| with slides) Co., New York,| Eahearn reported for | 
2 program 
St. Louis Apr. 3 |All Year Air|/H. C. Pierce, Air| Report of Nominating 110 1.64 
| Conditioning! Conditioning Div.,| Committee was  sub- 
| with Gas Servel, Inc. | mitted 
South Mar. 16 |Advantages of|C. A. McKinney,|Mr. McKinney also 28 
Texas | the Gas Tur- Engr., United spoke on work being 
| bine Gas Corp., Hous-| done by Central House 
ton. Heating Committee of 
| A.G.A. 
| Feb. 16 | Operation and|Mr. Crampton of | 27 
| Success of the} Houston Chamber | 
Commission for of Commerce 
Economy 
Southern =| Apr. 11 Are _ Engineers|Dr. B. M. Woods, | Dr. Woods also reviewed 61 0.71 
California | Allergic to| Chairman, Fi-| the status of Society 
Post War? nance Committee and its Research 
of ASHVE and Laboratory 
Professor of M. 
| E., University of 
| California, Ber- 
| keley 
Utah May 2 Electrostatic Pre- |S. M. Johns, Branch | Mr. Johns’ address was 46 0.83 
cipitron, or Air| Mgr., Westing-| enthusiastically re- 
Cleaner as Ap-| house Electric Co. ceived 
plied to Post 
| War Air Con- 
| ditioning Sys- 
| tem | 
Western Apr. 9 | Steel, Man’s Ser-| Motion picture de-|M. C. Beman reported 
New York | vant | picting various for Nominating Com- 
| | ideas of what the| mittee 
| steel companies of | 
the country are| 
doing in the diffi- 
culty of war | 
Wisconsin | Apr. 16 Experiences as/Lt. Schuyler Pat-| Films of Navy Combat 86 1.33 
Peace-Time| terson, United Action of the Invasion 
Editor of the! States Navy In- of the Philippines were 
Blue Radio dustrial Incentive shown 
Network and Officer. 
| as a War-Time 
Navy Indus- | | 
trial Incentive 
Officer 
Mar. 19 |Air Conditioning|L. T. Avery, Mem- C. H. Randolph pre-| 46 0.71 
| in the Manu-| ber of Council of sented the slate of | 
facture of Pen- ASHVE and Pres. officers for the coming | 
icillin Avery Engrg. Co.,| year 
Cleveland, Ohio | 





_—_— 





® attendance ratios shown represent the meeting attendance divided by the Chapter membership ‘These will be useful as 
| indication of interest shown by local chapter members in various types of subjects programmed by other local chapters and 
helpful in deciding on subjects for other chapter meetings 


a par 
may 
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2ND VICE-PRES. W. A. RUSSELL DIES 
IN KANSAS CITY 


It is with regret that the Council 
announces the death of William 
Amberg Russell, Second Vice-Presi- 
dent of the Society, on Saturday, 
May 12, at the Osteopathic Hos- 
pital, Kansas City, after an illness 
of several months. 

Born in Chicago in 1886, Mr. 
Russell was graduated from the 
University High School, Chicago, 
and from the University of Mich- 
igan, Ann Arbor. Following his 
graduation he spent two years as 
superintendent of construction for 
the central manufacturing district 
in Chicago. Later he became asso- 
ciated with Spencer Heater Co., 
Chicago, as boiler salesman. After 
four years he joined the staff of the 
Mine & Smelter Supply Co., Den- 
ver, Colo., where he furthered the 
sale of products of the U. S. Radi- 
ator Corp. In 1921 he became man- 
ager of the Kansas City branch 
office of the United States Radiator 
Corp., which position he held when 
he joined the Society that year. 

At the time of his death, Mr. 
Russell was district manager for 
the Hoffman Specialty Co. with 
headquarters in Kansas City. He 
was a member of the fuel oil panel 
of the War Price and Rationing 


356 





Board of Kansas City since its in- 
ception three years ago and re- 
cently the ration board administra- 
tor praised Mr. Russell’s activity 
and interest in the service. He 
was one of eight members of the 
panel which pioneered personal 
service by making trips direct to 
homes and business offices to solve 
rationing problems. This panel 
handled more than 100 million gal- 
lons of fuel oil rationing annually 
and it was declared recently, by an 
official in Washington, that it was 
the nation’s outstanding panel. 


Mr. Russell took an active inter- 
est in Society affairs for nearly a 
quarter of a century, serving as a 
member of the Council over a pe- 
riod of nine years. He took great 
pride in interesting new members 
in Society membership and he 
served as a member of the Mem- 
bership Committee for over seven 
vears and an additional two years 
as Chairman of this committee. As 
one of the conscientious members 
of the Kansas City Chapter, he 
served as its Treasurer in 1921-22; 
as-its Vice-President in both 1923 
and 1931; as Secretary in 1930; as 
its President in 1932, and as a 
member of its Board of Governors 
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in 1933. In 1934, 1940 
he was the representatiy: 
Kansas City Chapter on t 
nating Committee of the 
and in 1935 and 1942 
nate. At the time of his 
was serving the Society 
ond Vice-President. 

Mr. Russell’s father, 
M. J. Russell, was collect 
Port of Chicago, editor a: 
of the Chicago Chronicle, 
served as president of 
board there. His father 
of President Cleveland's 

Mr. Russell was a mem 
Delta Kappa _ Epsilon 
from the University of } 

He leaves his widow, M 
Hart Lincoln Russell; on: 
ter, Mrs. Charlotte Russ: 
well; and one grandson, R 
Caldwell III, of Kansas ( 
sisters, Mrs. James V 
Saginaw, Mich.; the Mis 
Celia and Jane Russell, al 
cago; and one brother, L 
sell, Chicago. 

The Officers and Counci 
AMERICAN SOCIETY OF H 
AND VENTILATING ENGINE! 
tend their deepest sympathy 
Russell and to the other 
of the family. 

Funeral services were 
Tuesday, May 15, at the St 
McClure Chapel, Kansas | 
burial was in Lapeer, Mi 
majority of the Kansas Ci! 
ter members attended ths 
and the Officers and Cour 
officially represented by 
E. K. Campbell, N. W. Do 
D. M. Allen. 


DEATH OF 
CHARLES G. HEYDON 


Charles G. Heydon, a men 
the ASHVE since 1922, an 


ii 


known sales engineer for \\ 


Austin Co., Detroit, Mic! 
suddenly of a heart attack 
New York office on May 9% 
Mr. Heydon was on a busin: 
in New York with C. Burt 
president of the company 
with him at the time of his 
Mr. Heydon was born 
1879 in Kansas City, Mo., 
tended the Ward School 


u 


city. His first experience W 


the A. A. Nichol, Kansas Ci' 


wil 


cas 








cal 
‘ 










after six years he was employed Ararat Shrine in Kansas City, Mo. He is survived by his widow, 





with Hanly and Casey Co., Chi- He was highly esteemed by a Mrs. Alice Heydon of 2681 Nebras- 
cago. After some years with the host of friends, not only in the So- ka, Detroit, Mich., and a _ son, 
u. S. Government he entered the ciety, but in the heating, venti- Thomas G. Heydon, who is with 
contracting business for himself. lating and air conditioning field, the Packard Motor Car Co., De- 
Mr. Heydon was associated with and was always a prominent figure troit, to whom the Officers and 
Wright-Austin Co. for over 25 at the National Association of Pow- Council of the Society extend thei 

vears, and was a life member of er Engineers’ meetings. sincerest sympathy. 


Candidates for Membership 





The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants 
for membership in the Society. All applications for membership are to be sent to the Secretary and the names of appli- 
cants and their references shall be printed in the next issue of the Journal of the Society or sent to the members in 
other approved manner as ordered by the Council. When replies are received from references, the Candidate’s applica- 
tion shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and as- 
signed his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. 
During the past month 60 applications for membership have been received and the names of these men and their spon- 
sors are published in the following list. 

Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, 
the Council, urge members to assume their share of responsibility of receiving these candidates into membership by 
S advising the Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which 
it is the duty of every member to promote. 

Unless objection is made by some member by June 15, 1945, these candidates will be ballotted upon by the Council. 
Those elected to membership will be notified by the Secretary immediately a*‘ter election. 






CANDIDATES REFERENCES 
Proposers Seconders 
Arkin, FRANK W., Pres., Northern Controlled Heat Co., Inc., Water- J. W. Stevens W. L. Lynch 
town, N. Y. D. D. Wile Gordon Wheler 
BarRY, WILFRED W., Supvsr Barry Sheet Metal Co., Ltd., Edmontor 0. J. Hate} Einar Anderson 
Alta., Canada F. L. Chester F, T. Ball 
SASSEVITCH, ABRAHAM, Bethlehem Stee! Corp., Staten Island, N. Y *R. L. Katzensteir *Irving Walter 
*W.C. Rattenberg *Kenneth aetz 
BEAUCHAMP, JOHN H., Owner, Heating & Refrigeration Maintenances C. L. Boehler D. S. Cooper 
Co., Houston, Texas J.C. Lewis B. P. Fisher 
RGAN, JOHN R., Mer., Minneapolis-Honeywell Regulator Co., Modu- Cc. S. Koehler Ernest Graber 
flow Div., New York, N. Y. (Advancement) L. BR. Belford J. 3. Brooms 
Bishop, FrepericK W., Crane, Ltd., St. Johns, Newfoundland *C. H. Conroy *J. E. Hoskins 
*W. L. Halfyard *W. D. McCarter 
BoorH, Roger W., Chief Engr., The Lennox Furnace Co., Marshall- R. S. Stover Cc. H. MeGuiness 
town, Ia, E. ©. Olsor R. K. Smit? 
Brokaw, Grorce K., Htg. & Vent. Engr., San Francisco, Calif id- C. E. Bentley James Gayner 
mcement) G. M. Simonson C. L. Peterson 
;OWEN, JuDSON P., Branch Mer., Penn Electric Switch Co., Atlanta, W. J. McKinney M. W. Wise 
Ga M. F. DuChateau R. F. Hahr 
RKLE, JAMES LL, V-12 Engrg. Student, Yale University, New Haven L. E. Seeley °F. W. Keaton 
Cont *L. C. Licht *C. W. Phelps 
MAN, THOMAS E., B. F. Sturtevant Co. of Canada, Montreal A. M. Madden Fr. A. Hamlet 
Que. Canada G. L. Ballantyne Leo Garneau 
FEY, GEORGE B., Service Engr., A. M. Byers Co., Chicago, Il Cc. M. Burnam, Jr C. E. Price 
A. O. May J.J. Hayes 
LIE J. Ropert, Dist. Repr., Taco Heaters, Inc., Minneapolis, Minn F. H. Schernbeck H. M. Hart 
FE. T. Houlihan G. W. Bornquist 
CoLLIns, GrorGe J., Supt., Barber Plumbing Co., Houston, Tex A. F. Barnes W. J. Way 
D. M. Mills R. F. Ta r 
‘ONNE Maurice H., Sr. Partner, Maurice H. Connell & Asso Cc. L. Templin Leo Sudderth, Jr 
Miami, Fla, Cc. V. Fenn R. 8S. Arnold 
OK, WituiaM L., Htg. & Pibg. Contr., Cheyenne, Wyo H. J. Woehlke E. J. McEahern 
A. W. Cooper J. T. Sheehan 
COONE JaMEs L., Mer., Cooney Co., Syracuse, N. Y R. E. Cherne B. R. McCumber 
, N. E. Sheldon G. F. Keane 
“ORRIG THomaAs J., Vice-Pres., Corrigan Co., St. Louis, Mo George Myers Cc, R. Davi 
W. J. Oonk H. C. Sharp 
a Cro A., Merchandise Ener., Westinghouse Electric Interna- L. G. Huggins I. R. Cummings 
Co., Buenos Aires, Argentina, S. A W. A. Minkler J. J. Tillotson 
Wa ARMAND, Pres., Stuart Cooling Corp., New York, N. Y Jack Kreiner Ernest Graber 
W. E. Heibe!l P. J. Barbieri 
DEMPSE’ Evwarp P., Htg. & Vent. Ener., Glenn L. Martin-Nebraska 4. L. Ottum W. R. White 
Omaha, Nebr. G. E. Merwin D. D. Williams 
F LI >. 7 ; 7 rrr 
vv ster, CLAYTON W., Engr., Dixie Manufacturing Co., Inc., Baltimore J. W. Toohey H. L. Dodson 
M. E. H. Taze R. L. Leilich 
GERDSEN, ARNo H., Pres.. The A. H. Gerdsen Co., Cincinnati, Ohio A. W. Edwards W. A. Juergens 
H. K. Jennings E. W. McNamee 
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Grtpoy, WILLIAM U., Engr., Cooney Co., Syracuse, N. Y. 


GILLESPIE, HARVEY M., Patent Atty., 105 W. Adams St., Chicago, III. 


HABASHI, Fawzi, Student, Fouad First University, Cairo, Egypt. 


Hanna, Luioyp F., Owner, Ace Sheet Metal Works, San Francisco, 
‘alif. 


Ca 


HEISINGER, FREDERICK W., Megr., Heating Div., Benedict & Benedict, 
Pasadena, Calif. 


HeLwic, E. Corneiivus, Asst. to Pres., Tanner & Co., 
Ind. 


Hess, ARMIN E., Branch Mer., General Controls Co., Houston, Tex. 


Indianapolis, 


HICKMAN, HERBERT V., Gen. Mgr., Neil H. Peterson Co., San Francisco, 
Calif. (Advancement) 

Hupp, HarLey L., Dist. Commercial Sales Mer., York Corp., Cleveland, 
Ohio. 

ILovitcH, Eut L., Student Ener., Air-Conditioning Engineering Co., 
Montreal, Que., Canada. 

IsLeY, GARNET H., Assoc. Engr., United States Engineer Office, Seattle, 
Vash. 


KELLY, HERBERT C., Pres., The George Howard Co., New Haven, Conn. 


LINDSTROM, ALVIN L., Professional Enegr., Atlanta, Ga. 


LIvAUDAIS, Marcet, Chief Draftsman and Mech. Engr., 8th Naval 
District, New Orleans, La. 


LocHeEer, Davip E., Pres., Coolidge Locher Co., Corpus Christi, Tex. 


Lortus, RopertT G., Maintenance Engr., Canada Cycle & Motor Co., 
Weston, Ont., Canada. 


MACDONALD, GrorGe D., Engr., The Holyoke Valve & Hydrant Co., 
Holyoke, Mass. 
MarRTIN, Henry L., Div. Hd., Boston Edison Co., Boston, Mass 


MINAKER, MELVIN E., Sales Engr., Minneapolis-Honeywell Regulator 
Co., Ltd., Calgary, Alta., Canada. 


MosHeErR, Haro_p A., Mech. Engr., Eastman Kodak Co, Rochester, N. Y. 
OLDs, STEPHEN T., Sales Mer. & Engr., William C. Maunz Co., Buffalo, 
Ke 


OwEN, CHARLES E., Jr., Petty Officer, Metalsmith 2/c, USNR, c/o Fleet 
P. O., San Francisco, Calif. 

OWEN, FRANK W., Petty Officer, Ship Fitter 1/c, USNR, Camp Endi 
cott, Davisville, R. I. 

PATTERSON, Howarp V., Owner, American Engineering Co., Kansas 
City, Mo. 

Quist, OswaLtp F., Jr., Installation & Service Megr., Minneapolis- 
Honeywell Regulator Co., New York, N. Y. 

RAINEY, HuGHu D., Pres., Rainey Roofing & Sheet Metal Co., Joplin, 
Mo. 

Rastrick, R. J., Supt. Engr., Vale & Co., Ltd., Christchurch, New 
Zealand. 

RInpD, KAREL, Engr., Vale & Co., Ltd., Christchurch, New Zealand. 


Spitz, NATHANIEL, Jr. Partner, City Coal Co., New London, Conn. 


Swats, WiLuiAmM F., Asst. Supt. of Bldgs., Vanderbilt University, 


Nashville, Tenn. 
TIMMERMAN, WALTER C:, Engr., Air Cond. Dept., Straus-Frank Co., 
Houston, Texas. 


Warp, LAWRENCE C., Dist. Repr., The Herman Nelson Corp., Syracuse, 
N. Y. 


WEINER, HYMAN R., Student, Case School of Applied Science, Cleve- 
land, Ohio. 

WENINGER, MERLE, Dist. Mer., The Powers Regulator Co., Syracuse, 
Ne ae 


WHEELER, B. J., Lt., U. S. Maritime Service, Vancouver, Wash. 


WHITTEMORE, WiLuIAM M., Jr., Jr. Cadet Engr., Carbide & Carbon 
Chemical Corp., Nashville, Tenn." 

WiIGLE, KENNETH G., Pres., Bruce Wigle Plumbing & Heating Co., 
Detroit, Mich. 


* Non-member. 


R. E. Cherne 

N. E. Sheldon 
O. J. Prentice 
A. O. May 

H. M. Zaki 
James Gayner 
Cc. L. Peterson 
Leo Hungerford 
Art. Theobald 
J. A. Nyland 

G. B. Supple 

B. P. Fisher 

F. C, Brandt 

N. H. Peterson 
K. O. Alexander 
W. E. Keist 

E. E. Smyers 

S. S. Colle 

A. B. Madden 
Cc. D. Berkeley 
O. W. Priebe 

T. J. Converse 
L. O. R. Clark 
W. J. McKinney 
M. F. DuChateau 
W. H. Dudley, Jr. 
N. J. Helwick 

R. C. Holsworth 
I. I. Bock 

H, R. Roth 
*T. C. Agnew 

Cc. R. Swaney 
T. H. Brigham 
J. F. Tuttle 

J. F. Collins, Jr. 
W. H. Evans 

V. J. Jenkinson 
Henry Peck 

R. P. Cook 

a Weber 
Herman Seelbach, Jr 
Cc. E. Owen 

W. J. MaGirl 

Cc. E. Owen 

W. J. MaGirl 

D. M. Allen 

P. C. Leffel 

Cc. S. Koehler 

J. H. Broome 
D. M. Allen 

P. C. Leffel 

H. A. L. Vale 


H. A. L. Vale 


J. J. Mirabile 
*M. A. Doering 
Cc. S. Leopold 
*F. J. Lewis 

F. C. Brandt 
Cc. L. Boehler 
H. F. Yeazel 
J. W. Stevens 
G. B. Priester 
L. G. Seigel 
Cc. F. Woese 
H. K. Ormsby, « 
B. W. Farnes 
E. E. Carroll 
*D. H. Ladd 
*E. T. Ebert 
C. A. Strand 
M. B. Shea 


~ 


r. 





B. R. Mec 
G. F. Kear ‘ 
E. B. Erics 
J.S. Kear 


t. B. Holla 
H. V. Hickr 
R. A. Lowe 
Maron Ker 
S. E. Fenst 
G. O. Jack 
D. S. Coop: 
Cc. L. Boehl: 
C L. Peter 
R. C. Cush 
T. F. Cam; 
G. O. Wedd: 
‘. J. Frie dr 
*J. D. Fry 
E. J. Roser 
Roy Conra 


"xj 


+. F. Niesk« 


< 
C.J Lyor s 
L. F. Lawrs 
I. B. Kags 
G. E. May 
J. 8. Burks 
J. A. Wals 


W. A. Ebert 


W. H. Evar 
V. J. Jenki 
W. T. Jones 
C. W. Lar 
E. G. Carri 
J, W. Brint 
H.G.S.M 
J. P. Fitzs 


J. Q. Tready 
R. E. Cherns 


F, A. Moese 
J. S. Meyer 
Louis Steck! 
C. W. Youns 
Louis Ste 
C. W. Young 
M. A. Disne 


L. A. Stepher 


Ernst Gra 
L. B. Belt 


B. K. Camp! 


W. E. How 
G. W. Davis 


G. W. Dav 


*John Barat: 


*Wilbur Ba 
Foskett Br 
W. C, Arn 
J. A. Walst 


R. L. Prussir 
P. D. Robsor 


Cc. F. Woes 
°W. A. Ly! 


*D. K. Wright 


P. D. Robs 


J. H. Carpent 
W. J. Widme 


J. R. Lynch 
*G. W. Sutt 


*W. D. Harr 


A. E. Knibt 
W. H. Old 








Candidates Elected 








In the past issues of the Journal of the Society the names of the following men were listed as Candidates { 
bership. The membership grade of each Candidate has been assigned by the Committee on Admission and Advan 
and balloted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. B-II] 


8, of the By-Laws, the following list of candidates elected: 


MEMBERS 
AITKEN, Mitton L., Gen. Megr., Propellair, Inc., Springfield, Ohio. 
ALEXANDER, JOHN W., Mech. Engr., Public Buildings Administra- 
tion, Washington, D. C. 
BEARD, BENJAMIN J., Chief Engr., Charles G. Heyne & Co., 
Houston, Tex. (Reinstatement) 
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CAMPBELL, Guy C., Sr. Partner, 


Utah. 


Campbell-Elsey Co 


CHAR, RAGHAV D., Owner, Industrial & Agricultural © 
Bombay, India. ‘ 2s 
Davis, JoHN C., Pres. & Mer., J. C. Davis, Ltd., Winnipes 

Canada. 


Ma: 


& 
+ 























EAN won C., Cons. Engr., Grand Rapids, Mich. 
- ston, GAYLE R., Partner, Western Fiberglas Supply, Ltd., San 


Fra isco, Calif. 
ert A., Plant Engr., Atlantic Gelatin Co., Inc., Woburn, 


Fava, Al 
M : : 
FENN {ARLES os Dist. Mer., Carrier Corp., Atlanta, Ga. (Re- 
~ instatement and Advancement) 
Heras, Lord J., Mech. Engr., English & Lauer, Inc., Los Angeles, 
Ca 


HorrMAN, CHARLES F., Mech. Engr., Bellman, Gillett & Richards, 
Tok Ohio. (Reinstatement and Advancement) 

Tuomas J., Mech. & Elec. Engr., University of California, 

Berkeley, Calif. 

_Avuron J., Constr. Engr., h.C.A., Camden, N. J. 


KERR eraLp C., Acoustical Ener., Taylor Seidenbach, Inc., New 
Orleans, La. (Advancement) 

La Row, Leo E., Indus, Gas Engr., Central New York Power 
Corp., Utica, N. Y. 

MceQuitty, Roy M., Steam Util. Ener., Union Electric Co. of 

~ “Missouri, St. Louis, Mo. 

vanrer, Ratpu L., Indus. Htg. & Air Cond. Engr., Central New 

. york Power Corp., Syracuse, N. Y. 

Mencu, JoHN G., Mech. Engr., James Stewart Corp., Chicago, II. 

Merer, Jonn S., Sales Promotion Mer., W. A. Case & Son Manu- 
facturing Co., Buffalo, N. Y. (Reinstatement) 


Netson, Water L.. Chief Mech. Engr., District Government, 
Washington, D. C. (Advancement) 

Pos, Epwarp W., Dist. Mer., Walworth Co., Cleveland, Ohio 

Prerce, Harotp C., Asst. Mer., Air Conditioning Div., Servel, In« 
Evansville, Ind. 

RapOTINSKY, JofEPH W., Archt. Engr., Kansas City, Kans 

RiesMeveR, Epwarp H., Jr., Htg. Engr., Schaffer Heating Co., 
Pittsburgh, Pa. (Advancement) 

Roprnson, Freperic W., Dir. of Research, Hanovia Chemical & 
Manufacturing Co., Newark, N. J 

Scurermer, W. F., Owner, Schreiber Institute of Refrigeration 
Kansas City, Mo. 

Serrz, Raupu C., Central New York Power Corp., Syracuse, N. Y 

SHARPE, VERNON W., Vice-Pres., Dynamic Air Engineering, Inc., 
Los Angeles, Calif 

Srancer, Witt1aAM F., Sales Ener., Robinson & Stanger, Pitts- 
burgh, Pa 

THOMAS, BENJAMIN F., Jr., Mech.-Elec. Enegr., Moran, Proctor, 
Freeman & Mueser, New York, N. Y 

VaN WAGENEN, Epwarp, Mech. Ener., U. S. Naval Air Station, 
Jacksonville, Fla. 

WHe.tan, Leo, Chief Engr., Ray Oi! Burner Sales, Inc., New 
York, N. Y. (Advancement) 

Witson, Harry F., Cons. Engr., St. Louis, Mo 


ASSOCIATE MEMBERS 


(ALLEN, ABRAHAM B., Office Mer., Oil Burning Engineers, Inc 
Chicago, Ill. 

ALLEN, Georce W., Maintenance Mechanic, U. S. Coast Guard 
Brooklyn, N. Y. 

BALDWIN, CHARLES W., Vent. Enegr., U. S. Rubber Co., North 
Wilbraham, Mass 

Beats, A. P., Gen. Mer., Western Service Co., Fargo, N. D 

BRICKELL, Gporce C., Sales Engr., Tutein Equipment Co., Pitts- 
burgh, Pa 


Bostrom, H. R., Owner, Bostrom Sheetmetal Works, St. Paul, 
Minn 

CANTERBURY, Howarp M., Repr., J. A. Walsh & Co., Inc., Houston 
Tex 


; CANTWELL, ALGERNON B., Solid Fuel Enegr., Kansas City Coa) 

_ Service Institute, Kansas City, Mo 

CARNS, VERNON J., Application Engr., Minneapolis-Honeywell 

_ Regulator Co., Detroit, Mich 

( i RUSSELL M., Sales Mer., Taco Heaters, Inc., New York, 
N. ¥ 

CoRLEW, JAMES B., Design Draftsman, Newport News Shipbuild- 

_ ing & Dry Dock Co., Newport News, Va. 

=e Epwarp F., Owner, M. B. Crawford & Son, Oswego, 

—_— Frep A., Owner, Home Comfort Heating Co., Detroit, 
siicn 


DaY, Sipney S., Owner, Sidney S. Day, Portland, Ore 

DoHERTY, Roger J., Vice-Pres., Shaw Perkins Manufacturing Co., 
Pittsburgh, Pa. 

Dolor, Emit A., Mer., Htg. Dept.. A. Y. McDonald Manufacturing 
Co., Des Moines, Ia. 

Drava e, THom D., Htg. & Vent. Ener., Cleveland Graphite 
Bronze Co., Cleveland, Ohio 

EAvEs MELVIN S., Sales Engr., Johnson Service Co., Atlanta, Ga 

ELSARKY, ALY, Director of Works. Mech. & Elec. Dept., P.W.M 
Alexandria, Egypt. 

Furr: RicHarD J., Dist. Repr., Hoffman Specialty Co., San Fran- 
( », Calif. 

ame 8, SOBHI, Engr., Carrier Egypt, Cairo, Egypt 

10E ER, JOHN A., Pres., Monarch Metal Weather Strip Corp 

_ St. Louis, Mo. 

(,00r 

awe. ARCHIE E., Mech. Engr., Robert & Co., Inc., Atlanta, Ga 

10TTS Oty, Waleme C., Pres., Industrial Insulation, Inc., Pitts- 

. rgh, Pa. 

mavi _CHARLEs S., Asst. Steam Ht. & Water Service Ener., 

'. & S. F. Railway Co., Topeka, Kans. 
Hiow. A. K., Owner, Automatic Heating Service Co., Norristown, 


Hinc ee N., Exec. Secy., Metal Window Institute, Chel 
la . a. 
Hur ‘anade ALLEN, Chief Engr., Berkeley Hotel, Montreal, Que., 


JaFrFKE, Water W., Priority Agent, Nelson Co., Detroit, Mi h. 


Justice, Jack T., The Army War College, Washington 25, D. ¢ 

KELLEY, Davis F., Secy.-Treas., Edwin P. Ambler, In St. Louis 
Mo 

KELLEY, R. P., Mfrs. Agent, Ralph Pat Kelley & Asso 
Miami, Fla 

KLEIKAMP, HENRY, Mech. Ener., Cory, Joslin 
flower Ordnance Works, De Soto, Kans 

Knox, JoHN R., Branch Mer., United States Radiator Cory 
Pittsburgh, Pa 

KocHEL, Ronpert K., Htg. & Vent. Engr., Goodyear 
Akron, Ohio 


LAMBECK, WALTER N., Service 
Milwaukee, Wis 

LARSH, HerscHeL. J., Owner, Larsh 
apolis, Ind. 

Lee, Lester A., Mer., American Radiator & 
Corp., Detroit, Mich 


lates 


& Macnsons, Sun- 


Aircraft Corp 


Mer., Wisconsin Ice & Coal Co 
Sheet Metal Works, Indian 


Standard Sanitary 


MACKENZIE, JOHN M., Field Enegr., Aget-Detroit Co., Ann Arbor, 


Mich. 

Maycock, Grorce E., Htg. & Vent. Engr., A 
Salt Lake City, Utah 

MAYNE, IvaAN E., Owner, Consolidated Heating & Ventilating Co., 
Los Angeles, Calif 

McCanpiess, Howarp F., Fan Engr., Moore 


A. Maycock Co., 


Machinery Co., San 


Francisco, Calif 

McCann, JoHN L, Mer., Pibg. & Htg. Dept., Harris Pump & 
Supply Co., Pittsburgh, Pa 

McCut.y, Ropert E., Sales Ener., Bay Cities Asbestos Co., Oak 


land, Calif 

McKay, WILLIAM H., Supt. of Stoker Engrg. Dept., The Winnipeg 
Supply & Fuel Co., Ltd., Winnipeg, Man., Canada 

McKINstTry, Merriia. W., Supt... W. E. Beges Co., Seattle, Wash 

MorGAN, Ropert L., Owner, Morgan Appliance Co., Houston, Tex 

NELSON, JAMEs A., Jr., Partner, James A. Nelson Co., San Fran 
cisco, Calif 

NELSON, Raymonp A., U. S. Air Conditioning Cort Minneapolis 
Minn 

NELSON, VERNON E., Mer., General Heating Products Co., Minne 
apolis, Minn 

O’DANIEL, Prestey, Branch Mer., York Corp., Memphis, Tenn 

OSTERMEIER, Evwin J., Director of Engrg Apex All-Weather 
Products Co., Chicago, Tll 


PAULSON, OWEN D., Ener., General Air Conditioning & Heating 


Co., San Francisco, Cali 

Peacock, WrILuiaAM H., Mer., Peacock Plumbing & Heating 
Kitchener, Ont., Canada 

PrEIrrer, Greorce R., Estimator, Harrigan & Reid Co., Detroit 
Mich 

Porte, Curr E., Mer., W. A. Case & Son Manufacturing C 
Detroit, Mich 

Pucutre, Joun W., Mfrs. Agent, J. W. Pulte Co., Grand Rapids 
Mich 

Roperts, Eric, Mfrs. Repr., San Francisco, Calif 
Calif 

RUSSELL, JAMES R., Designer & Checker, Meadows, Critoph & 
Misener, Toronto, Ont., Canada 


SAGAR, Paut B., Field Engr., General Controls Co., Cleveland 
Ohio 
SALEVA, Gustavo, Pres., Electrica-Commercial, In San Juar 


Puerto Rico 


SHEEHAN, JoHN T., Saies Engr., Crane O'Fallon Co Denver 
Colo 

STEWART, RALPH M., Mer... Bryant Gas Heating Co., Minneapolis 
Minn 


STICKLE, Frep A., Pres. & Gen. Mer., Stickle Steam Specialties 
Co., Indianapolis, Ind 

SWENBERG, Wautrer A., Chief Quarterman, United States Nava 
Drydocks, Terminal Island, Calif 

TANNER, Dick, Secy. & Gen. Mer., Rocky Mountain Gas Equi 
ment Co., Denver, Colo 

THOMPSON, ROLAND J., Ener., Bureau of Ships, Navy Dept., Was) 
ington, D. C 


VANDAMENT, Dan D., Mech. Ener Navy Public Works Dept 
Treasure Island 


WeERLEY, WILLIAM C., Western Repr., Peerless Fdry. C St. Louis 
Mo. 

Wes.Ler, Epwarp D., Milwaukee Plumbing & Heating Supply Co 
Milwaukee, Wis 

WuitTtTon, Corpett F., Sales Ener., Chatco Stee! Products, Ltd 
Toronto, Ont., Canada. 

WILLIAMS, Georce R., Gen. Mer., Stokerette Manufacturing (« 
Chicago, Il 

Wirk, Epwarp M., Major, U. S. Army, Ordnance Dept., HQ XIII 


Air Force Service Command, c/o P. M., San Frar Calif 
WILKES, FLoyp, Sales Engr., Westerlin & Camplx Co.. St. Pa 
Minn 
WrLutiaMs, Henry B Asst. Chief Engr., McQua In Mint 


apolis, Minn 

WoLr, Ropert L., Instructor 
versity, St. Louis, Mo 

WOLPERT, NATHAN N (sso Editor, Heating & Ventilating, Nev 
York. N. ¥ 

WOODALL, tAYMOND G Staff Supver Savannal Machine & 
Foundry Co., Savannah, Ga 

YELLEN, CHaRLes F., Hte. & Maintenance Engr., Pratt & Whitne 
East Hartford, Conn 


Mech. Enere Washinetor 


JUNIOR MEMBERS 


CHANG, Jonw H., Student Enegr., Carrier Corp., Philadelphia, Pa 

CHANG, TInGc Cuvu, Student Engr., Carrier Corp., Syracuse, N. Y 

Cuvu, Yao-Han, Graduate Student in Massachusetts Institute of 
Technology, Cambridge, Mass 

CHUKWUEMEKA, NWANKWO, Student Enegr., Carrier Corp., Syra- 
cuse, N 
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CoHEN, MiLTon L., Student Engr., Carrier Corp., Syracuse, N. Y. 

GREEN, DoNaLp P., Supt., John E. Green Plumbing & Heating Co., 
Inc., Huntington Woods, Mich. 

HuyettT, Merrick Y., Student Engr., Carrier Corp., Syracuse, 
® 


a%. 


I.AM, WING-CHING, Student Engr., Carrier Corp., Syracuse, N. Y. 

LITTLE, HERBERT J., 
Crawley, Australia. 

NEYHART, FLoyp B., Mech. Enegr., Carrier Corp., Syracuse, N. Y. 

Pasiapis, Fepon H., Graduate Student, University of Michigan, 
Ann Arbor, Mich 


Student, University of Western Australia, 





PATRICK, GEORGE P., Student Engr., Carrier Corp., Sy: 
PETRONIS, ALBERT, Student Engr., Carrier Corp., Chi 
SLATER, WILLIAM H., Student Engr., Carrier Corp., Sy: 
TOWNE, Ropert M., Office Asst., Heating Servic« ‘ 
Wash. . 
VENNEMAN, JusTIN B., Project Engr., Utility Far 
Angeles, Calif. 
WENDT, WILLIAM R., Jr., Student, University of Wis 
son, Wis. 


Whuite, JAcK A., Student Ener., Carrier Cory Syr 








Headquarters 
51 Madison Ave., New York 10, N. Y. 
(Tel.: AShliand 4-0291) 


Sead IE ice ene etal C.-E. A. WINSLOW 
Pars Vide-PVOGIGORE oc ccccccccccasvceevess ALFRED J. OFFNER 
SVOROUIEE iceacsc fon 60tent cone és deateneas<hes L. P. SAUNDERS 
os cetiiente n cee enn oN ee:s err e Bre 

saees CarL H. FLINK 


President 


Technical Secretary 


Council 


American Society of Heating and Ventilating Engineers 





é 

Advisory Council 

Ss. H. Downs, Chairman; Homer Addams, M. F. B) iM 

3oyden, W. H. Carrier, S. E. Dibble, W. H. Driscoll ‘ 

wood, W. L. Fleisher, H. P. Gant, F. E. Giesecke, E. H : 

L. A. Harding, H. M. Hart, C. V. Haynes, E. Verno: # 

Howatt, W. T. Jones, D. D. Kimball, G. L. Larson, § . 
Thornton Lewis, J. F. McIntire, F. B. Rowley and A W 


Special Committees ‘ 
Admission and Advancement: H. B. Hedges, Cha : 
year); C. H. B. Hotchkiss (two years); E. L. Cros three 
years) 





Via ada 
’ 


C.-E, A. WINSLOW, Chairman 


Three Years: W. 
B. M. Woops. 


Two Years: C. M. 


WINANS. 


One Year: J. F. Coutrns, Jr., S. 
McDoNNELL, T. H. UrDAHL, G. L. Tuve, Ex-Officio. 


ALFRED J. OFFNER, Vice-Chairman 
. DaNtELSON, H. R. RotH, ERNEST SZEKELY, F. C. McIntosh, H. R. Roth, H. E. Sproull, T. D 


ABHLEY, L. T. Avery, L. 


Council Committees 


Executive—E 
Seeley. 


Finance—B. M. Woods, 


Meetings— 
Membership—]. F. 


Standards—-L. P. Saunders, 


Szekely 


N. McDonnell, Chairman; S. H. 


Chairman; C. M. Ashley, T 
James Holt, Chairman; L. T. Avery, A. J. Offner. 
Winans 

Danielson, Ernest War Service: E. O. Eastwood, Chairman; M. F. Blanki: 


Jr., Chairman; G. 


Chairman; W. A. 


CHAPTER DELEGATES COMMITTEE 


CHAPTER DELEGATE 


F. DuChateau 
liner Noble 

D,. Slemmons 
V. Sutfin 


. Peterson 

O. May 

Cc. Bevington 

L. Todd 

B. Mason 
nar Anderson 

D. M. Archer 

W. A. Danielson 

W. H. Old 

F. W. Legler 


BPE a> NQvoNEE 
~ 


Verne Simmonds 
C. 8S. Koehler 


w 

F. 

H. R. Roth 
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Atlanta: Organized, 1937 Headquarters, Atlanta, Ga Meet 
First Monday President, I. B. Kagey, 611 Bona Allen Bldg 
Atlanta 3. Secretary, M. F. DuChateau, Washington St Viaduct 
Atlanta 3. 

_Central New York: Organized, 1944 Headquarters, Syracus 


Y. President, C. M. Ashley, 200 S. Geddes St Syracuse |! 


Secretary, F. E. Hockensmith, 400 N. Midler Ave., Syracus« 
Central Ohio: Organized, 1944. Headquarters, Columbus, Uniw 
President, A. W. Williams, 5 EB. Long St tm. S08, Columt 18 
Secretary, H. R. Allonier, 101 N. High St., Columbus 1 
Cincinnati: Organized, 1932. Headquarters, Cincinnati, Unw 
Meets, Second Tuesday President, FE. J. Richard, 2137 Reading 
Rd., Cin Jenning 1639 Union ! 


innati 2. Secretary, H. K 
Bidg., Cincinnati 2 


Connecticut: Ore: inized, 1940. Headquarters, New Haven. Con: 
l’resident, Stanley Hart, New Britain. Secretar Winfield Roeder 
i105 Temple St., New Haver 

Delta: Organized, 1939. Headquarters, New Orleans, La. Meet 
Second Tuesday President, W. H. Grant, Jr., 209 Vincent Bids 
New Orleans 12 Secretary I S. Burke 17 Baronne St New 
Orleans 9 

Golden Gate: Organized, 1937 Headquarters, San Francis 
Calif Meets, First Wednesday President, R. B. Holland, 426 
Market St., San Francisco 11. Secretary, F. W. Koll & Monad 
nock Bldg., San Francisco 5 

INinois: Organized, 1906. Headquarters, Chi ago, Ill Meets 


Second Monday President, James 8S. Locke, 433 EF. Erie St.. Chi 


cago 11. Secretary, C@M. Burnam, Jr Room 160 6 N. Michigar 
Ave., Chicago 2 

Indiana: Organized, 1943 He adquarters Indianapolis Ind 
Meets, Fourth Friday President, G. B. Suppl Architects and 
tulilders Blde., Indianapolis Secretary, T. R Dav 11 


Drexel Ave., Indianapolis 1 


1940. Headquarters, Des Moines, la. Meet 
ident, B. E. Lande 1603 4i7t St., Ly 


Organized, 
Tuesday Pres 


lowa: 
Sec ond 


Moines 10. Secretary, C. A. Wheeler, 511 Fifth Ave., D Mol 
Kansas City: Organized, 1917. Headquarters, Kansas City, Mo 
Meets, First Monday, President, R. B. Mason, 2014 W ndotte St 
Kansas City. Secretary, P. C. Leffel, 316 BE. 75th St., Kansas C 
Manitoba: Organized, 1935 Headquarters, Wi pes Man 
Meets, Third Thursday President, Pinar Ar derson "y 2 Banner 
man Ave., Winnipeg. Secretary, F. T. Ball, 324 Main St Vinni 


peg 


Massachusetts: Organized, 1912 Headquarters, Boston, Mas 
Meets, Third Tuesday. President, D. M. Archer, 142 Federal St 
Boston 10. Secretary, A. Ehrenzeller, 23 Parklawn Rd., Boston 32 


Memphis: Organized, 1944 Headquarters, Memphis, Tent 
Meets, First Monday. President, T. J. O’Brien, 1030 Exchanges 
Bldg., Memphis. Secretary, A. T. Bevil, 1521 Waverly Ave Mer 
phis 6 

Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets 
First Monday after 10th of month. President, R Connell, 1500 
United Artists Bidg., Detroit 31 Secretary, A. E. Knibb, 1003 


Marviand Ave., Detroit 30 
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Minnesota: Organized, 1918. Headquarters, Minneapolis, Minn. 
esta, Biva. Monéay. President, R. E. Gorgen, 2120 W. Cedar 
Lake Blv Secretary, O. L. Lilja, 5000 16th Ave. S., Minne- : 
apolis 7. Messages from Members in Se: 
Montreal: Organized, 1936. Headquarters, Montreal, Que. Meets, The Officers of the Society have rece! 
Third Monday. President, A. B. Madden, 1170 Beaver Hall Sqa., some interesting correspondence from mm, 
Montreal, Que. Secretary, Leo Garneau, Room 832, Dominion Sq bers in Service and some extracts from th) ,. 
Bidg., Montreal, Que. mes 
letters are quoted for the information + 
their fellow members. 
glichrotens Organized, 1940. Headquarters, Omaha, Nebr. Meets, For 4 
Secon ‘uesday. *resident, D. E. McCulley, 814 S. 14th St., . . . TON ' 
Omaha 2. Secretary, D. D. Williams, Rm. 311, Federal Bldg., From L. C. Mabley, Comdr., USNR, Com: ding any ¢ 
Omaha. Officer, U.S.S. Hubbard— . .. It was pleasant :. he, new } 
of the Society’s activities and of the generis ay. Sectu 
- Ja ta LA he Grosnined,, ate Hesdanarters, New York, mM.  f rangements that have been made for the waiving os Pipe 
Meets, Third Monday. President, H. J. Ryan, 101 Par ve., i i ave followed soure 
New York 17. Secretary, Carl H. Flink, Room 3000, 51 Madison dues for members in the Service. nag I have { wed 7 or 
Ave., New York 10. with interest the activities of the industry 1 th aste 
Society in connection with many Army and Nay, doubl 
North Carolina: Organized, 1939. Meadquarters, Durham, N. C. problems. Every time I have a brief opportunity t Oil A 
Meets, Quarterly. President, K. W. Selden, Jr., 701 Builders Bldg., get ashore, I am tremendously impressed y the 
anetette . oe remney, E. Ss. DeW itt, 1211 Commercial Bank gigantic task that the civilian Army and > Bess No 
dg., arlotte. : ; ; VY is I 
doing in order to keep the wheels turning at «4 ray, rilte 
, ; ” ‘ l 
North Texas: Organized, 1928. Headquarters, Dallas, Tex. that would have seemed fantastic when I wa st in “ 
Meets, Third Monday. President, E. T. Gessel, 610 Thomas Bldg.. civilian clothes. I go back to sea again, feeling that the 
Dallas 1, Secretary, C. Rollins Gardner, 911 Camp St., Dallas 2. my job is very soft by comparison. : 
lay troni 
When the war has been brought to a satisfactory, : 
Meets, Bet ne teen _ Headquarters, Cleveland, Ohio. conclusion and we can all sit down and “swap lies” cuttin 
Meets, Second Monday. President, G. B. Priester, 10900 Euclid : ; ie einen ten | 
Ave., Cleveland 6. Secretary, R. L. Byers, 448 Terminal Tower, - comfort, . will look forward to meeting SSein Wy 
Cleveland 13. many friends in the Society and will take that oppor. 
tunity of verbally expressing my appreciation fo, 
Oklahoma: Organized, 1935. Headquarters, Oklahoma City, Okla their thoughtful consideration. 
Meets, Second Monday. President, E. T. P. Ellingson, 314 Sav- 
ings Bldg., Oklahoma City 2. Secretary, G. T. Donceel, Oklahoma 
Natural Gas Co., Oklahoma City. From M. F. May, Lt. Comdr., USNR—I have don 
very little work in connection with 
ntario: Organized, 1922. Headquarters, Toronto, Ont. Meets, > ies $ slatac + 
First Monday. President, J. P. Fitzsimons, 4 Mowat Ave., Toronto, 7 present duties that relates t 
Ont. Secretary, H. R. Roth, 57 Bloor St., W., Toronto, Ont. heating, ventilating, and air con. 
ditioning. However, once in a 
nw Qranntne, 1939. Headquarters, Portland, Ore. Meets, while I get into some of these 
ursday after First Tuesday. President, F. F. Urban, 6726 . . ely = , 
Ss. W. Burlingame Ave., Portland. Secretary, M. W. Pysher, 934 problems and, frankly, whe nid 
S. E. Sixth Ave., Portland 14. it “makes my feet itch” to get 
back into this work in civilian lif 
Pacific Northwest: Organized 1928. Headquarters, Seattle, 
Wash. Meets, Second Tuesday, President, D. C. Griffin, 717 Lloyd 
ane A me es 1. Secretary, C. W. Finn, Boeing Aircraft Co., From Robert K. Raisler, Lt. Comdr., USNR, CASD 
‘lant No. 2. ; . Shapes a see 
Boxer Detail— ... As our outfit is “shoving off” to 
Philadelphia: Organized, 1916. Headquarters, Philadelphia, Pa board one of the CV s, I guess x will Fagg B = 
Meets, Second, Thursday. President, R. D. Touton, Ninth & Co- before I can again get to a Society meeting. Mean- 
lumbia Ave. Philadelphia Secretary, F. H. Buzzard, 624 Wood while, it is very interesting to see what is going on 
Lane, Haddonfield, N. . 9 
Pittsburgh: Organized, 1919. Headquarters, Pittsburgh, Pa. From George S. Campbell, Lt., USNR—Your let 
Meets, Second Monday. Fresident, L. Ss. Maehling, 778 Country ter of 27 February sending greetings to members 
nr Se ittebnnh 33 Secretary, HE. H. Riesmeyer, Jr., 331-33 in Service was mighty nice and I certainly do appr 
( ciate it. While waiving dues for members in th 
Rocky Mountain: Organized, 1944. Headquarters, Denver, Colo Service definitely helps out us fellows = — = 
Meets, First Wednesday. President, J. H. McCabe, 1730 Glenarm reduced incomes, letters of good cheer such as yours 
St., Denver. Secretary, F. L. Adams, P. O. Box 840, Denver 1. are even better because of their delightful un- 
expectedness. 
ma Leute: Organined, 1918. Headquarters, St. Louis, Mo. Meets, Because I will shortly be assigned to sea duty and 
‘irst uesday. President, W. J. Oonk, 4548 Red Bud Ave., St > oO gun- 
Louis 15. Secretary, W. A. Russell, 1948 N. Ninth St., St. Louis. will have no time for studies not pertaining ee 
nery I’m going to forego receipt of Society publica 
: ‘“ : ” 
South Texas: Organized, 1938. Headqufrters, Houston, Tex. tions for the duration. ‘ h ‘ ‘ce letter 
Meets, Third Friday. President, J. A. Walsh, P. O. Box 1773, Again, thanks so very much for your nice letter 
Houston. Secretary, D. M. Mills, Gray & Crawford, Houston 3. and the good will which it expresses. My pride ir 
being a member is, if possible, increased. 
Southern, California: Organized, 1930. Headquarters, Los Ar- My best wishes to the Society and to you person- 
geles, Calif. Meets, Second Wednesday. President, Maron Ken- pe reat y; , j ods "ESS 
nedy, 5051 Santa Fe Ave., Los Angeles 11. Secretary, R. A. Lowe, ally (President Winslow) for continue d succes 
3744 Potomac Ave., Los Angeles 16. 4 
ali iat - ele” ame ke ei ia From William H. J. Kitchen, El. Lt., RCNVR “ . 
ah: rganized, 1944. eadquarters, Salt Lake City, Utah. . we i eo 
Meets, First Wednesday. President, H. G. Richardson, 1433 Har- .. . At the present time news in 
vard Ave. Salt Lake City. Secretary, E. V. Gritton, 2470 S the professional field is on the base 
15th East St., Salt Lake City. nee : 7; . 
censored list. . . . With the ex- tions, 
a ea pe nae : cellent way in which our battles nent 
ashington, D. rganize . eadquarters, Washing- e i i 
ton, D. C. Meets, Second Wednesday. President, W. H. Little- are progressing, I hope that it F 
ford, 616 New York Ave., N. W., Washington. Secretary, Lester may be possible in the near future rops 
¢ € g » ss . 
Maurer, 1835 19th St., N. W., Washington 9. to rejoin the ranks of the engi- and s: 
cs ies neering world. ai 
Western Michigan: Organized, 1931. Headquarters, Grand ad Passi 
Rapids, Mich. Meets, Second Monday. President, H. J. Metzger, tated 
137 BE. Water St., Kalamazoo. Secretary, H. W. Wolters, 820 LU . es 
Staples Ave., N. W., Kalamazoo 54. From B. 8S. Malin, Capt., Cc. E.—(V- Mail) If you and d 
have not already mailed my copy of the latest filter 
Western New York: Organized, 1919. Headquarters, Buffalo, ASHVE Guide, please send me my copy to the above : 
N. ¥. Meets, Second Monday. President, F. A. Moesel, 31 Main address. I do not have a copy of any edition here gal of 
t., Buffalo 3. Secretary, J. S. Meyer, 38 Crescent Ave., Buffalo 14. and often have need for it in my work. I’m el oying into { 
my tour of duty in Egypt and consider it quite 4" ae 
agi leconein: Organized, 1922. Headquarters, Milwaukee, Wis. experience. Cairo, particularly, is interesting ®n¢ Le = au 
Meets, ird Monday. *resident, O. A. Trostel, Route No. 2, ; ; ; j = set revgards Sey 
Thiensville. Secretary, J. R. Vernon, 507 E. Michigan St., Mil- is Palestine. Cordial greetings and best ™ on 
waukee 2 — prove 
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convenience in obtaining more information about 





a + his equipment, see coupon on this page. Add the 
new products and companies listed here to your Directory 
Section which you received in your January 1945 Heating, 
Piping & Air Conditioning and thus keep your records of 
sources of supply up to date throughout the year. Single 
asterisk indicates equipment not listed in Directory Section; 
jouble asterisk equipment and manufacturer not listed. 


Oil Mist and Fume Collector 

No. 2818—Recently introduced by the American Air 
Filter Co., Inc., 107 Central Ave., Louisville 8, Ky., is 
the “Electro-Mist,” a self-contained, demountable elec- 
tronic unit designed to collect oil mist from high speed 
cutting tools or welding fumes in light concentrations. 





An axial flow fan on top of the unit draws air from 
the operation through piping or flexible tubing into the 
base of the unit. In its application to cutting opera- 
tions, the mist laden air first passes through a perma- 
hent unit filter to remove any metallic dust or large 
drops of oil, then enters the ionizer in which the mist 
and smoke particles receive an electrical charge, before 
passing into the collector unit, where they are precipi- 
tated on the plates. The collected oil mist accumulates 
and drips off the lower edge of the plates, through the 
filter, and into a reservoir below. As much as 2 or 8 


gal of oil can be salvaged daily and may be piped back 
into the machine tool or drained off as preferred, it 
18 Said 


Several features of the collector are claimed to im- 
Prove performance and simplify maintenance. A _ re- 
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movable panel gives full access to all parts. The ope: 
ator is protected from electrical shock, since turning the 
latches to remove this panel shuts off the current to 
the power pack and all charged parts are short circuited 
The filter 
ionizing units slide out of the casing and the collector 
the col 
lector plate assemblies for washing or inspection at an) 
The 
7 in. diameter intake may be turned so as to enter from 


to remove any residual static charge. and 


unit tilts forward, permitting the removal of 
location convenient to water and sewer connections. 


any side of the casing and the floor support, which pro 
vides space to drain the oil pan, may be omitted with 
overhead or wall mounting. 

The collector is made in 
in. high. The power pack operates from nominal 115 
volts, 60 cycle, single phase. 


one size—28%4 x 20%4 x 70 


On multiple installations 


one large power pack will handle as many as 10 col 
lectors, the manufacturer says. 
Suspended Direct Fired Heater 

No. 2819—A compact, direct fired heater, burning 


either gas or oil and designed especially for suspensior 
trusses, 
the 
Dravo Corp., Pittsburgh 22, 
Pa. Warm dis- 
charged in any direction by 


from walls or roof 


has been announced by 


air can be 
regulating the adjustment of 
the nozzles. 
tional louvers on each nozzle 
to channel the 
down. The 
from the adjustable nozzles 
at velocities of 1800 to 2000 
fpm, enabling the heaters to 
be located from roof trusses 
brackets 30 ft or 


There are direc- 


flow up or 


air is driven 


or wall 





more above the floor, says 
the manufacturer. 
Output capacities range from 300,000 to 1,650,000 


Btu per hr. Combustion takes place in a tear-drop 


shaped combustion chamber, the lower half of which is 
lined with plastic refractory molded to the metal wall. 
A system of passes brings the air to be heated in con 
tact with the heating elements four times. 
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Minnesota: Organized, 1918. Headquartexs, Minneapolis, Minn. 
Meets, First Monday. President, R. E. Gorgen, 2120 W. Cedar 
Lake Blvd. Secretary, O. L. Lilja, 5000 16th Ave. S., Minne- 
apolis 7. 


Montreal: Organized, 1936. Headquarters, Montreal, Que. Meets, 
Third Monday. President, A. B. Madden, 1170 Beaver Hall Sa., 
Montreal, Que. Secretary, Leo Garneau, Room 832, Dominion Sq. 
Bldg., Montreal, Que. 


_Nebraska: Organized, 1940. Headquarters, Omaha, Nebr. Meets, 
Second Tuesday. President, D. E. McCulley, 814 S. 14th St., 
psaeee 0 2. Secretary, D. D. Williams, Rm. 311, Federal Bldg., 
Omaha. 


New York: Organized, 1911. Headquarters, New York, N. Y. 
Meets, Third Monday. President, H. J. Ryan, 101 Park Ave., 
New York 17. Secretary, Carl H. Flink, Room 3000, 51 Madison 
Ave., New York 10. 


North Carolina: Organized, 1929. Meadquarters, Durham, N. C. 
Meets, Quarterly. President, K. W. Selden, Jr., 701 Builders Bldg., 
Charlotte 2. Secretary, E. S. DeWitt, 1211. Commercial Bank 


Bldg., Charlotte. 


North Texas: Organized, 1938. 
Meets, Third Monday. 
Dallas 1. 


} Headquarters, Dallas, Tex. 
President, E. T. Gessel, 610 Thomas Bldg., 
Secretary, C. Rollins Gardner, 911 Camp St., Dallas 2. 


Northern Ohio: Organized, 1916. 
Meets, Second Monday. 
Ave., Cleveland 6 
Cleveland 13. 


Headquarters, Cleveland, Ohlo. 
President, G. B. Priester, 10900 Buclid 
Secretary, R. L. Byers, 448 Terminal Tower, 


Oklahoma: Organized, 1925. Headquarters, Oklahoma City, Okla 
Meets, Second Monday. President, E. T. P. Ellingson, 314 Sav- 
ings Bldg., Oklahoma City 2. Secretary, G. T. Donceel, Oklahoma 
Natural Gas Co., Oklahoma City. 


Ontario: Organized, 1922. Headquarters, Toronto, Ont. Meets, 
First Monday. President, J. P. Fitzsimons, 4 Mowat Ave., Toronto, 
Ont. Secretary, H. R. Roth, 57 Bloor St., W., Toronto, Ont. 


Oregon: Organized, 1939. Headquarters, Portland, Ore. Meets, 
Thursday after First Tuesday. President, F. F. Urban, 6726 
S. W. Burlingame Ave., Portland. Secretary, M. W. Pysher, 934 


S. E. Sixth Ave., Portland 14. 


Pacific Northwest: Organized 1928. Headquarters, Seattle, 
Wash. Meets, Second Tuesday, President, D. C. Griffin, 717 Lloyd 
Bldg., Seattle 1. Secretary, C. W. Finn, Boeing Aircraft Co., 
Plant No. 2. 


Philadelphia: Organized, 1916. Headquarters, Philadelphia, Pa 
Meets, Second Thursday. President, R. D. Touton, Ninth & Co- 
lumbia Ave., Philadelphia Secretary, F. H. Buzzard, 624 Wood 
Lane, Haddonfield, N. J. 


Pittsburgh: 
Meets, Second Monday. 
Club Dr., Pittsburgh 16. 
Water St., Pittsburgh 22. 


Organized, 1919. Headquarters, Pittsburgh, Pa. 
President, L. S. Maehling, 778 Country 
Secretary, E. H. Riesmeyer, Jr., 231-33 


Organized, 1944. Headquarters, Denver, Colo 
President, J. H. McCabe, 1730 Glenarm 
Adams, P. O. Box 840, Denver 1. 


Rocky Mountain: 
Meets, First Wednesday. 
St., Denver. Secretary, F. L. 


St. Louis: Organized, 1918. He piynarere, St. Louis, Mo. Meets, 
First Tuesday. President. W. J. Oonk, 4548 Red Bud Ave., St 
Louis 15. Secretary, W. A. Russell, 1948 N Ninth St., St. Louis 


Headaqulfrters, Houston, Tex. 
Walsh, P. O. Box 1773, 
Houston 3 


South Texas: Organized, 1938 
Meets, Third Friday President, J. A. 
Houston. Secretary, D. M. Mills, Gray & Crawford, 


Headquarters, Los An- 
President, Maron Ken- 
Secretary, R. A. Lowe, 


Southern California: Organized, 1930 
geles, Calif. Meets, Second Wednesday. 
nedy, 5051 Santa Fe Ave., Los Angeles 11. 
3744 Potomac Ave., Los Angeles 16. 








Messages from Members in Se: 


The Officers of the Society have rece! 
some interesting correspondence from mm: 
bers in Service and some extracts from th 
letters are quoted for the information 
their fellow members. 


From L. C. Mabley, Comdr., USNR, Comm nding 
Officer, U.S.S. Hubbard—.. . It was pleasant ‘> hea, 
of the Society’s activities and of the generius ay. 
rangements that have been made for the waiving os 
dues for members in the Service. . . . I have fo!|owe, 
with interest the activities of the industry and th, 
Society in connection with many Army and Nay 
problems. Every time I have a brief opportunity ;, 
get ashore, I am tremendously impressed wiih ¢h, 
gigantic task that the civilian Army and Navy ;: 
doing in order to keep the wheels turning at 4 rar, 
that would have seemed fantastic when I was |ast jp 
civilian clothes. I go back to sea again, feeling tha: 
my job is very soft by comparison. 


* 


When the war has been brought to a satisfactor 
conclusion and we can all sit down and “swap lies” 
in comfort, I will look forward to meeting again m 
many friends in the Society and will take that oppor. 


tunity of verbally expressing my appreciat for 
their thoughtful consideration. 


From M. F. May, Lt. Comdr., USNR—I have don 
very little work in connection with 
my present duties that relates to 
heating, ventilating, and air con. 
ditioning. However, once in a 
while I get into some of these 
problems and, frankly, when I d 
it “makes my feet itch” to get 
back into this work in civilian lif 





From Robert K. Raisler, Lt. Comdr., USNR, CASD 
Boxer Detail— ... As our outfit is “shoving off” t 
board one of the CV’s, I guess it will be some time 
before I can again get to a Society meeting. Mean- 
while, it is very interesting to see what is going on. 


From George S. Campbell, Lt., USNR—Your let 
ter of 27 February sending greetings to members 
in Service was mighty nice and I certainly do appre- 
ciate it. While waiving dues for members in th 
Service definitely helps out us fellows who are on 
reduced incomes, letters of good cheer such as yours 
are even better because of their delightful un- 
expectedness. 

Because I will shortly be assigned to sea duty and 
will have no time for studies not pertaining to gun- 
nery I’m going to forego receipt of Society publica 
tions “for the duration.” 

Again, thanks so very much for your nice é 
and the good will which it expresses. My pride i 
being a member is, if possible, increased. 

My best wishes to the Society and to you person- 
ally (President Winslow) for continued success 


letter 
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From William H. J. Kitchen, El. Lt., RCNVR— th 
Utah: Organized, 1944. Headquarters, Salt Lake City, Utah. : we i eo 
Meets, First Wednesday. President, H. G. Richardson, 1433 Har- At the present time news mm 
vard Ave., Salt Lake City. Secretary, E. V. Gritton, 2470 S. the professional field is on the base 
16th Hast St., Salt Lake City censored list. With the ex- tions 
ae ee ' cellent way in which our battles nent 
ashington, D. C.: rganized, 1955. Headquarters, Washing- . _ i i 

ton, D. C. Meets, Second Wednesday. President, W. H. Little- are progressing, I hope that it dons 
ford, 616 New York Ave., N. W., Washington. Secretary, Leste: may be possible in the near future ps 
Maurer, 1835 19th St., N. W., Washington 9 to rejoin the ranks of the engi- and s 
se ; neering world. passit 

Western Michigan: Organized, 1931. Headquarters, Grand - 
Rapids, Mich. Meets, Second Monday. President, H. J. Metzger, tated 
37 BE. Water St., Kalamazoo. Secretary, H. W. Wolters, 820 ™ . a : 
Staples Ave., N. W., Kalamazoo 54 From B. S. Malin, Capt., C. E.—(V-Mail) !f you and ¢ 
have not already mailed my copy of the atest filter 
Western New York: Organized, 1919. Headquarters, Buffalo, ASHVE Guide, please send me my copy to the 5 ok Be 
N. Meets, Second Monday. President, F. A. Moesel, 31 Main address. I do not have a copy of any edition here gal o: 
/ Sean | Secretary, J. S. Meyer, 38 Crescent Ave., Buffalo 14 and often have need for it in my work. I’m en ying into 
my tour of duty in Egypt and consider it quite a MS 
Wisconsin: Organized, 1922. Headquarters, Milwaukee, _¥ Wis. experience. Cairo, particularly, is interesting 2" ag = oa 
Meets, Third Monday. President, O. A. Trostel, Route No. 2, is stine. ial greetings and best rewards Ser 
Thiensville. Secretary, J. R. Vernon, 507 E. Michigan St., Mil- is Palestine. Cordia greetings a © 
waukee 2 — prove 
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@ EQUIPMENT DEVELOPMENTS * 
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For your convenience in obtaining more information about 
ony of (his equipment, see coupon on this page. Add the 
new products and companies listed here to your Directory 
section which you received in your January 1945 Heating, 
Piping & Air Conditioning and thus keep your records of 
eurces of supply up to date throughout the year. Single 
asterisk indicates equipment not listed in Directory Section; 
double asterisk equipment and manufacturer not listed. 


Oil Mist and Fume Collector 


No. 2818—Recently introduced by the American Air 
Filter Co., Inc., 107 Central Ave., Louisville 8, Ky., is 
the “Electro-Mist,” a self-contained, demountable elec- 
tronic unit designed to collect oil mist from high speed 
cutting tools or welding fumes in light concentrations. 





An axial flow fan on top of the unit draws air from 
the operation through piping or flexible tubing into the 
base of the unit. In its application to cutting opera- 
tions, the mist laden air first passes through a perma- 
nent unit filter to remove any metallic dust or large 
drops of oil, then enters the ionizer in which the mist 
and smoke particles receive an electrical charge, before 
passing into the collector unit, where they are precipi- 
tated on the plates. The collected oil mist accumulates 
and drips off the lower edge of the plates, through the 
filter, and into a reservoir below. As much as 2 or 3 
gal of oil can be salvaged daily and may be piped back 
into the machine tool or drained off as preferred, it 
18 said 

Several features of the collector are claimed to im- 
Prove performance and simplify maintenance. A _ re- 
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movable panel gives full access to all parts. The ope 
ator is protected from electrical shock, since turning the 
latches to remove this panel shuts off the current to 
the power pack and all charged parts are short circuited 
The filter 
ionizing units slide out of the casing and the collector 
unit tilts forward, permitting the removal of the col 
lector plate assemblies for washing or inspection at an) 


to remove any residual static charge. and 


location convenient to water and sewer connections. The 
7 in. diameter intake may be turned so as to enter from 
any side of the casing and the floor support, which pro- 
vides space to drain the oil pan, may be omitted with 
overhead or wall mounting. 

The collector is made in 
in. high. The power pack operates from nominal 115 
volts, 60 cycle, single phase. On multiple installations 
one large power pack will handle as many as 10 col- 
lectors, the manufacturer says. 


one size—28%, x 20%4 x 70 


Suspended Direct Fired Heater 


No. 2819—A 
either gas or oil and designed especially for suspension 
from trusses, 
has the 
Dravo Corp., Pittsburgh 22, 
Pa. Warm air dis- 
charged in any direction by 
regulating the adjustment of 
the nozzles. There are direc- 
tional louvers on each nozzle 
to channel the 
down. The 
from the adjustable nozzles 
at velocities of 1800 to 2000 
fpm, enabling the heaters to 
be located from roof trusses 


compact, direct fired heater, burning 


walls or roof 
been announced by 


can be 


flow up or 


air is driven 





or wall brackets 30 ft or 
more above the floor, says 
the manufacturer. 


300,000 to 


1,650,000 


Output capacities range from 
Btu per hr. Combustion 
shaped combustion chamber, the lower half of which is 
lined with plastic refractory molded to the metal wall 


A system of passes brings the air to be heated in con- 


takes place in a tear-drop 


tact with the heating elements four times. 














cs, 


press and the doo, Pops ope 








Save Time-—Save on Cost 
with this quick-opening 
‘FLUSH door latch 


Hartwell’s new flush door latch speeds the open- 
ing and closing of inspection and access doors. 
On many installations it can be substituted for 
more expensive hardware. 


The Hartwell latch can be used on metal, plastic 
or wood, and on doors of varying sizes and thick- 
nesses. It can be used on inspection and access 
doors, cover plates, cabinet and locker doors, and 
flush fixtures. By eliminating projecting knobs, it 
improves streamlining. 


PRESS te open! 


Pressure on the trigger releases 
the bolt, and the door pops open. 


PRESS te lock shut! 


Pressure on the bolt, when the 
door is closed, locks it shut. 


MADE OF STAINLESS STEEL, the 
Hartwell latch is sturdy and corro- 


San recietant Turin enrines control- 











Water Heater 


No. 2820—The new “Adsco Type R” ins 
water heater is compact in size with a ste 
a 1% in. OD No. 16 BWG copper U-tubs 
heating element. It is of the low friction | 
use with a gravity recirculation system, or \ 
mum friction loss in the water space is desi 








~_ - N \ SA XT 





the manufacturer, the American District Stea 
Bryant St., North Tonawanda, N. Y. The st: 
through the tubes and the water in the shel! 
Available in 22 sizes, it has numerous appli 
commercial and industrial buildings such as ; 
hot water for domestic use in apartments 
schools, institutions, and industrial plants, or | 
for process equipment in cooking, sterilizing 
ing operations. It may be used also as a conve) 
heat water in a conventional hot water heatin 
or in connection with radiant heating installat 


Na ae 


fa rr 


Air Filter Cleaner 


No. 2821—A new process for the chemical! ci 
of air filters, including air conditioning, engin: 
and aircraft, has been developed by Ture 
Inc., of 6135 S. Central Ave., Los Angeles 1, ( 

This process, says the manufacturer, elimi: 
necessity of using distillate and other mats 


rT) 















shortens the time required for the complete « 
The filter is removed and immersed for 6 min 
of cold “Aktiv.” The filter is then removed 
tank and given a cold water hosing to flush a 
and grease, dried in a stream of compressed air, # 
dipped into the manufacturer's specified oil. 
The manufacturer claims that there is no attack 
galvanized iron and that the clean filter is left 
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THE LEADING REFRIGERATION 
ENGINEER OF 625 B.C. 


© conduct and cool the water supply of 
his Grecian home town, he bored a 4200- 
foot pipe channel through a mountain! 


Modern heat transter engineers know some- 
thing far better than bare pipe for cooling: 
FIN coils transfer heat much more efficiently. 










, It will pay you to install modern MARLO Fin 
\ S) \. Coils for: 


> a Greater efficiency * Smaller size 
a e Lighter weight * Lower cost 


May we send you our Blast Coil Bulletin? 


aat 4 
4499) || leads 


| ‘ 

dda i *‘ 
4 
Pr 


1499711) 
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Ball-Bonded Blast Coils—Cooling and 
any leat " Ta Mast ae J Heating e Air Conditioning and Refrigera- 
. tion Apparatus e Industrial Blower Units 
e Unit Coolers. ¢ Evaporative Condensers 
and Coolers e Low Temperature Apparatus. 


“MARLO MEANS HEAT 
TRANSFER EQUIPMENT” 





a‘ 


MARLO COIL COMPANY 


ST. LOUIS 10, MISSOURI 
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GIVES YOU THE ANSWERS TO 
PUMP-ENGINEERING PROBLEMS 


A timely contribution to the pump industry—416 
pages of factual data just when vital postwar 
problems require authentic facts, sound experience 
and advanced engineering practice. 

Here, under one cover, are hundreds of handy 
tables and diagrams you need every day. Revised, 
improved and new data governing the correct lay- 
out and installation of sewage, drainage, process- 
ing, heating systems, etc. Describes clearly and 
exactly the way to do the job right. 

Indispensable to Executives, Engineers, Plant 
Managers, Maintenance Men, etc. Sent free in re- 
sponse to requests on business letterheads. 

















if your copy is delayed 
in reaching you, we're 
sorry, and ask your in- 
duigence. The unprece- 
dented demand term po- 
rarily exceeded the man- 
power for handling— 
but all requests received 
to date are being filled 
in rotation. 














ECONOMY PUMPS, INC. 


| St. and Meadow St., Allentown, Pa. Compiled 
_ responsible for piping, this handbook explains 


i 
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@ RECENT TRADE LITERATU 


For your convenience in obtaining copies . 
bulletins, see coupon on page 155. If yo 
direct to the manufacturer, describe careful 
literature you want, as the number given 
each item is for use only when sending i 
request to Heating, Piping & Air Condit 


Air Distribution Panels 


No. 4972—A preliminary 
some 40 pages, in mimeographed form, has | 
by the Multi-Vent Div. of the Pyle-Nationa! 
N. Kostner Ave., Chicago 51, Ill., on its 
“uniform, no draft air distribution,” which 
able in types for the architectural or constr 
Features of the 
on where 


engineering 


and for railroad cars. un 
scribed in detail, information 
them is included, and numerous notes and d: 
system and duct design are presented. The 
data on balancing the system, list prices an 
etc. 


Automatic Arc Welding Process 


No. 4973—The “Lincolnweld” 
shielded arc welding is described in a 28 pag: 
issued by the Lincoln Electric Co., 12818 | 
Cleveland 1, Ohio. In this process, the weight « 
consumed as slag covering is about equal to the 
of electrode metal, which—says the manufact 
allows the use of higher current with the ass 
complete protection of the deposited metal 
speeds and lower costs. Granular flux is deposited 
the joint to be welded, deep enough to cove: 
pleted weld, and bare electrode is power-fed 
blanket of flux. Installations illustrated ir 
welding of boiler drums on ASME and API w 
ical pressure vessels, tanks for air compressors 
transfer tubes, and other items. 


process of 


ont 


Blind Rivets 


No. 4974—A 16 page illustrated manual (451 
blind rivets has been issued by the Huck Mfz. ( 
Bellevue Ave., Detroit 7, Mich. It explains the 
ples of the blind rivet, and gives instructions on selec'- 
ing the proper length rivet, drilling or dimp! 


is 
=? 


_ material, driving the rivet, and other data. 


Branch Pipe Outlets 
No. 4975—A 32 page manual, pocket size, | 


t 


published by the Bonney Forge & Tool Wks., Tilghma! 


trates the four steps in installing “full pipe streng" 


| outlets” by the “WeldOlet” method, and also 


the tools and fittings used. Fittings are ava 
butt welded, threaded, and socket welded brar 


Controls Service Manual 


No. 4976—General Controls Co., 801 All Ave 
Glendale 1, Calif., has published a 30 page service 40° 
instruction manual (S1-100) on gas valves, pilot g& 


ri 
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Latch by hand Lock with pliers Remove with screw driver 


Widely used throughout military aircraft. May be used over and 
over again. Sizes from 2’’ O.D. up. In writing for samples, please 
give outside diameter of hose with fitting inserted. 


TINNERMAN PRODUCTS, INC. 


2018 FULTON ROAD CLEVELAND 13, OHIO 


In Canada: Wallace Barnes Co., itd., Hamilton, Ont. In England: Simmonds Aerocessories, Ltd., London 








*Trade Mark 





PATENTED trode Mork Beg U S Por OFF 


FASTEST THING IN FASTENINGS 
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Speed Clamps for hose con- 
nections are engineered and 
produced by the manufactur- 
ers of the famous SPEED NUT 
shown above. 
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lnsist on these 
5S FEATURES 


For efficiency, safety and economy, specify the ONE 
valve that answers a// your requirements for industrial 
and commercial burners and furnaces. 





GENERAL CONTROLS 


Type B-55 
Slow Opening Gas Valve 


Here, in one sturdily-constructed easily-installed valve, 
you get everyone of these necessary features. 


y. Adjustable opening time—5 to 60 seconds. 
2. Widest operating pressure range—handles up to 5 Ibs. 


3. Widest range of sizes—available from 34” to 6” i.p.s. 
for manufactured, natural or L. P gases. 


4. Ample power for louvre control. Damper arm easily 
rotated to any desired position. 


5, Low current consumption. In sizes up to 142” ips. 
8 watts; 2” to 6"—14 watts. 


The advanced design of this valve has made it the choice 
of industry. Simplicity of design makes this unit fool- 
proof and trouble-free. Fast closing time is fixed, re- 
gardless of opening adjustment. The 3-way pilot valve 
is operated by the quiet General A.C. Solenoid. B-55's 
are fail-safe in the event of diaphragm rupture, current 
failure or binding damper mechanism. 


Request new Service and Instruction Manual on 
Automatic Gas Heating Controls, No. SI-100. 


CONTROLS 


GLENDALE 1, CALIF. 


GENERAL 


801 ALLEN AVENUE 


FACTORY BRANCHES: PHILADELPHIA - ATLANTA - BOSTON - CHICACO 
KANSAS CITY - NEW YORK - DALLAS - DENVER - DETROIT - CLEVELAND 
HOUSTON - SAN FRANCISCO - SEATTLE - PITTSBURGH 


DISTRIBUTORS IN PRINCIPAL CITIES 
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erators, thermostats, diaphragm valves, low 
gas regulators, and other gas heating contro! 
troubles, causes, and remedies are listed. 


Corrosion in Unit Heaters 


No. 4977—D. J. Murray Mfg. Co., 1002-24 
Wausau, Wis., describes corrosion and its in: 
unit heaters in a 12 page booklet which cont: 
nical information on preventing corrosion, wh 
are vulnerable to corrosion, and the selection | 


Duplicating Machines 


No. 4978—A new 40 page catalog (45-8) s been 
issued by the O’Neil-Irwin Mfg. Co., 316 Eig! h Aye 
S., Minneapolis 15, Minn., covering the « 
“Di-Acro System of Die-less Duplicating.” Pict. res ang 
text describe industrial uses of these machines, jp. 
cluding benders, brakes, and shears. 


€SSure 
Yervice 


rd St, 
nce on 
S tech. 
Metals 


inits, 


I pany’s 


Fans 
\/ No. 4979—A 58 page bulletin (101) on “Maggs. 
| chusetts Design 4 Power Fixed” fans for air condi. 


tioning, heating, ventilating, and general industrial ap. 
plications has been published by the Bishop & Babeock 
| Mfg. Co., 4901 Hamilton Ave., Cleveland 14, Ohio. 
These fans are available in two classes, I for total 
pressure 354 in. WG and maximum tip speed of 900) 
fpm, and II for total pressure 634 in. WG and mavi. 
mum tip speed of 12,000 fpm. Construction features are 
described and illustrated carefully, extensive rating 
tables are given, and dimension tables and drawings for 
numerous arrangements are shown. There is also 4 
large friction and duct sizing chart for both round and 
rectangular ducts. 





Fans and Blowers 


No. 4980—A 12 page illustrated bulletin (1601) ha 
been published by the Hartzell Propeller Fan Co., P. 
Box 909, Roosevelt Ave., Piqua, Ohio, on its tubeaxia 
and vaneaxial fans and blowers. The new 
blower, says the manufacturer, will move air efficient! 
against 8 in. water gage, and by belt drive speed-u 
against 16 in. 


Fiber Glass 
No. 4981—An eight page bulletin published by t 
_ Owens-Corning Fiberglas Corp., Nicholas Bldg., Toled 
| 1, Ohio, gives facts about “Fiberglas” for design e0- 
gineers. It tabulates the various products made of this 
material, showing the forms and sizes, the major prop- 
erties, and the principal uses of each. This material 
can perform a service, says its manufacturer, “wher 
ever heat is conserved, controlled, or excluded; wher- 
ever sound transmission must be reduced, wherever 4 
is cleaned or conditioned,” and in many other applic 
tions. 


Flow Control Valves 


No. 4982—Automatic Switch Co., 41 E. 
New York 3, N. Y., has issued a 12 page circular |=" 
describing its line of valves for the automatic 4% 
remote control of the flow of liquids and gases 
cluded in the circular are pictures and descriptions ” 
safety shutoff and trip valves, pilot valves, explosie™ 
proof valves, filters, strainers, and special val\:*. 


vaneaxla 


Heating, Piping & Air Conditioning, /»° 1945 


At th 
motk 


both 


To 
oper 
ing 


raise 


accu 


Tk 
Trar 
norn 
ing 
vacu 
pape 
cool 


Hea 











HOW TRANE EQUIPMENT IS COOLING HOT PAPER 


At the W. F. Hall Printing Company, Chicago, mam- 
moth rotary presses print four superimposed colors on 


both sides of a web of paper traveling at high speed. 


To eliminate smearing or smudging at maximum 
operating speeds it was necessary to install a gas dry- 
ing oven which operated at 1500°. However, this 
raised the temperature of the paper to a point where it 
was no longer possible to maintain a high standard of 


accurate color register. 


The problem was solved by installing two 70-ton 
Trane Turbo-vacuum compressors to cool the paper to 
norma! room temperature... accomplished by supply- 
ing chilled water from the versatile Trane Turbo- 
vacuum Compressors to rolls, around which the heated 
Paper passed after the drying operation. These water 
coolec rolls restored the paper to the normal tempera- 
lure no: cessary for the extremely accurate color register. 
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This is just another case where Trane, manufactur- 
ing engineers of cooling, heating and air handling 
equipment, has been called upon to solve an unusual 


problem in industry. 


For the architects, engineers, contractors, builders of 
America who are planning today for tomorrow's build- 
ing and processing, Trane has the products, the knowl- 
edge, and the production facilities. When you have a 


cooling problem, whether for comfort or process, call 


TRANE 


THE TRANE COMPANY LA CROSSE, WISCONSIN 
TRANE COMPANY OF CANADA, LTD. TORONTO 
AIR CONDITIONING - - HEAT TRANSFER -- AIR HANDLING EQUIPMENT 


—iO- 


on Trane first. 








SOLVE 
YOUR 
VIBRATION 








Uncontrolled vibratign from fans, motors and 
compressors can easily offset the benefits expected of 
an air conditioning installation. That is why so 
many architects, engineers and contractors “figure 
in” Korfund Vibration Control as a part of the original 
equipment. They solve their vibration problems in 
advance. 


For many years Korfund engineers have made a 
special study of vibration in air conditioning. The re- 
sult is an accumulation of experience which is invalu- 
able in the selection of the ideal isolating material and 
isolator design for each individual unit of a system. 


Why not let Korfund engineers help you solve your 
vibration problems? An inquiry will not obligate you 
in any way. Write today. 


THE KORFUND COMPANY, INC. 
48-36 Thirty-second Place, Long Island City 1, N. Y. 
Representatives in Principal Cities 


Refrigerating compressors mounted on Korfund Isola- 
tors. These machines are installed in a restaurant where 
prevention of noise and vibration is essential. 
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Gaskets 


No. 4983—A four page folder published by 
States Gasket Co., 1518 Pierce Ave., Can 
offers construction details and specificatio) 
“Ajax” spiral wound gaskets. Types descri 
boiler handhole, manhole, tubecap, and othe: 
cessory gaskets; self centering gaskets; fla: 
with steel reinforcing ring; and manhole g: 
wire guide. These gaskets are available fo) 
up to 3500 psi. 


_Hose Clamp 


No. 4984—A four page leaflet issued by 
Goodrich Co., 548 S. Main St., Akron 18, 
scribes the “Punch-Lok” galvanized steel sa 
for banding hose or splicing cable. It is a 
both preformed and open end types. 


Instruments and Controllers 


No. 4985 
schematic drawings of typical applications 
ments and controllers to industrial contro 
such as pressure reducing, rate of flow, a) 
driven compressor control, has been issued by 
Corp., 782 E. 8th St., Michigan City, Ind 





A new 26 page booklet (45-715 


Permanent Magnets 


No. 4986—Sintered “Alnico” permanent mag: 
described in a 20 page bulletin (GEA-36825 


General Electric Co., 1 River Rd., Schenectad 
The bulletin describes both the magnetic and 1 
properties of the magnets, which are used 
devices and for many other applications. 
Piping Drawing Template 


No. 4987—A folder from Eugene Dietzge: 


Sheffield Ave., Chicago, Ill., describes a drawin; 


speeding piping layouts—a template. Mac 


plastic for a 34 in. equal 1 ft scale, it has 


chined openings and 60 locating holes fo 
valves and fittings for various pipe sizes. | 
layout, center lines are drawn first and th 


is then used for tracing in the various items 


Power Plant Specialties 


No. 4988—J. E. Lonergan Co., 2nd and 





Philadelphia 6, Pa., has issued a_reprin'! 


a 


catalog (500) on power plant specialties, ar 
with it an information bulletin (501-A) or 
pany’s line of pop safety valves, which ar 


tured in accordance with simplified practic: 
'mendations of the National Bureau of Stand 


Pumps at War 


No. 4989—A 34 page booklet, amply illust: 


photographs of the many instruments of war 
pump-equipped, has been published by Gou! 
Inc., Fall St., Seneca Falls, N. Y. Pictures a 


the story of dozens of uses of pumps in t 


forces. 


Refrigerant Leak Finder 
No. 4990—A four page leaflet has been 


Western Thermal Equipment Co., 5141 Lo: 
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Your Plans for Postwar Expansion and Mo 
Will Include Refrigeration and_AiteCe 
oo Requi ré 










ust 4 Aud new units and to 






impro oO keep pace with postwar 
demand, 


market for a 








seriously thinking of the postwar 
g and refrigeration equipment. 







All reports defmitely prove the fact that of all industries scheduled 
for postwar expansion, air conditioning and refrigeration are close 
to the top. You can get your share of this business by laying a 
solid foundation now, and you can count on Curtis to assist you 


in every way possible. 


Today, all Curtis Units except packaged air-conditioners are 
available under proper allocation. When Victory is won, the com- 
plete Curtis line, improved, up-to-the-minute, and reflecting the 
experience gained over 91 years, will be ready for you. But — 
start planning now! 


Write por 1% hp. Curtis Condensing 


Umit 


Complete Information 
You'll be interested in reading 
about the possibilities in the 
field of air conditioning and 
refrigeration. Write today for 
Bulletins C-64-E, C-68-C,and 


C-14-M,covering this interest- 15.4p. Wetceoled, Shot 
ing and profitable business. and Tube Condensing Unit 






5-hp. Curtis Packaged 
Air-Conditioner 

















CURTIS REFRIGERATING MACHINE DIVISION CURTIS 


=) ot ot - Bed 2 Seno 
of Curtis Manufacturing Company AIR CONDITIONING 


" ane COMMERCIAL 
1950 Kienlen Avenue, St. Louis 20, Missouri 








R-446 


FOR VICTORY BUY MORE U.S. WAR BONDS AND STAMPS 
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Vista Blvd., Los Angeles 43, Calif., describing, +‘Viso- 
leak,” which is a liquid made to stain the entire body of 
refrigerant in a system dark red. When leakage occurs, 
this coloration appears around the point of leakage. 


Refrigeration Compressors 

No. 4991—A bulletin (C-1100) comprising four six- 
page parts (B11A, B18A, B19A, and B26) and one 14 
page part (B20), issued by the Worthington Pump & 
Machinery Corp., Air Conditioning & Refrigeration 
Div., Harrison, N. J., describes vertical, two cylinder, 
single acting enclosed refrigeration compressors of 
various sizes, and horizontal, double acting, electric 
driven compressors. Features are carefully illustrated 
and described, specifications are given, and approxi- 
mate dimensions are shown. 


Refrigeration Supplies 

No. 4992—York Corp., Roosevelt Ave., York, Pa., has 
published 22 new catalog sheets which revise the com- 
pany’s accessory and supply catalog. The revised sheets 
include price and other data on refrigerants, cold stor- 
age doors, insulating materials, valves and fittings for 
refrigerating plants, brine testing sets, controls, ete. 


Resistors 


No. 4993—Ward Leonard Electric Co., 37 South St., 


Mount Vernon, N. Y., has issued a 32 page catalog 
giving sizes, ratings, and selection data on its line of 
vitreous enameled resistor units. Also published are 
new catalog sheets on pushbutton stations and manual 
speed regulators, and an index and checking list of 
cancelled bulletins. 


Yay, Tow 


Turbine and Low Lift Pumps 


FOR NEXT SEASON’S 
HEATING REQUIREMENTS 





ow is the time to be planning your heating needs for next 
season. There is an Airtherm Unit Heater to properly, effi- 
ciently heat any plant with a saving in fuel. 


AIRTHERM PROPELLER TYPE STEAM UNIT HEATERS 
Airtherm Steam Unit Heaters are individually controlled. They pro- 
vide heat only where you want it, and when you want it. They are 
available in both vertical delivery and horizontal delivery types for 
ceiling or wall mount. 


AIRTHERM BLOWER TYPE STEAM UNIT HEATERS 


A high velocity unit which assures uniform temperature distribution 
and maximum heat flow effecting savings in both fuel and mainte- 
nance cost. This Airtherm Unit is suited to duct installation. Capac- 
ities range from 216,000 to 825,000 b.t.u. 


Send us your specifications now. Our engineering department is 





Rust Inhibiting Dip 

No. 4994—A meta! dip 
claims, will not interfere with a later app 
paint or lacquer, or with welding, solderin; 
ing, is described in a leaflet published by Sp: 
icals Co., 30 Irving Pl., New York 3, N. Y 





which, the ma 


Self Lubricating Bearings 

No. 4995—A six page circular issued by th 
ite Brush Co., Inc., Long Island City 1, N. ¥ 
the company’s line of bearings which embod 
ciple of self lubrication through the use of 
Included are reference charts of the physica 
chanical bearings for variou 
tions. 


Stokers 

No. 4996—An eight’ page catalog publish 
U. S. Machine Corp., Lebanon, Ind., describes 
trates features of the “Winkler” stokers, } 
clude “Inter-Plan”--transmissions and the 
mizer” burner for “assuring maximum combu 
ciency.” Specifications for the various models 


properties of 





are presented. 


No. 4997—A six page bulletin (AQB400.1 
ing oil lubricated turbine pumps, and a six pave | 
tin (AQB500.1) describing low lift, large 
pumps, have been published by Fairbanks, 
Co., 600 S. Michigan Ave., Chicago 5, Ill. Sizes 
pacities of the pumps as well as data on thei: 
and use are given. 
























at your service. 


AIRTHERM 


MANUFACTURING COMPANY 
711 South Spring Avenue « St. Lovis 10, Missouri 
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You get knowledge and skill with 
ARMSTRONG’S CONTRACT SERVICE FOR 






HEAT INSULATION 


d Skill 
w-How an 
‘speed Exacting Job 


#2 of the Riverside a 
*f Consolidated Gas E ~t 
Company of Ba 







Units #1 and 

ag Station 0 
erating rs 
‘¢ Light and Powet or ony rg = 
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ee w sale or high-temperatu™™ 
“coon “4 the canvas jackets had _ 
eee sched three stitches to the “ 
_ < finished on schedule. ois 
SS on vet this same enacting 
y= Salen for your heat —_— > 
+ a sh Armstrong offices in ™m 
oe sn industrial centers. 






THE KNOWLEDGE and skill necessary to follow 


exact insulation specifications are yours when you 








use Armstrong’s Contract Service. That’s be 






cause Armstrong’s engineers, from their many 






years of varied experience, know how to handle 
all types of insulation jobs in accordance with 


modern design practice. But that’s only one of 











the big advantages you gain from this complete 
service. 

Armstrong offers also materials of tested 
efficiency, skilled mechanics for installation, and 
close supervision of every phase of the work. The 
Armstrong organization takes full responsibility 
for the entire job. For detailed information, 
write to Armstrong Cork Company, Building 
Materials Div., 4406 Concord St., Lancaster, Pa. 


ARMSTRONG CORK COMPANY 


Complete Insulation (@) Contract Service for 


All temperatures from 300° below zero to 2600°F. 
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Unit Heaters 

No. 4998—With the issuance of a 32 page catalog 
(6-E) on “Thermolier” unit heaters, the Grinnell Co., 
Inc., 260 W. Exchange St., Providence 1, R. L, an- 
nounces that it has resumed production of these units, 
with copper tubes. The manufacturer claims “12 points 
of superiority” for these heaters, including an inter- 
nal cooling leg which permits use of a simple thermo- 
static trap, pitch of each U-tube for positive and com- 
plete drainage of condensate to assure full heating 
efficiency and elimination of water hammer, and a de- 
sign making each tube an expansion bend to allow for 
variations in expansion and contraction. A _ supple- 
mentary device is the “Duotherm” control, which auto- 
matically maintains a high temperature when required, 
and a low temperature during idle plant hours, by re- 
mote control. 


Viscosity 

No. 4999—The Texas Co., 135 E. 42nd St., New York 
14, N. Y., has devoted the April 1945 issue of its pub- 
lication, Lubrication, to an explanation of viscosity. In- 
cluded in this 10 page magazine are a viscosity index, a 
viscosity comparison chart, and a viscosity blending 
chart. 


Welding Guide 

No. 5000—To help welding students and beginners, 
Victor Equipment Co., 844 Folsom St., San Francisco 
7, Calif., has made available a 46 page illustrated book- 
let (Form 1) describing how to set up a welding or 
cutting outfit. 





Welding Maintenance 

No. 5001—The Lincoln Electric Co., 12818 ( Rd 
Cleveland 1, Ohio, has issued a new edition 216 
page booklet, 101 Welding Ideas for Low Cost 
nance. Subject matter of this book remains t} 
but the contents have been materially revised. 








Preventing Vapor Condensation in Walls 

A preliminary report on prevention of va; 
densation in walls and ceilings, of interest ¢} 
architects and engineers, has just been publi 
the Office of Production Research and Deve! 
the WPB announced last month. 

The research includes a summary of all w 
to date in correcting moisture condensation 
and ceilings, OPRD said. It was directed by i 
committee from the American Society for Testiny Ma. 
terials, the American Society of Refrigerating 
neers, and the American Society of Heating a: 
tilating Engineers. The report, with a comprehensiy, 
annotated bibliography, was compiled by the depart 
ment of engineering research, University of Michigar 

The best methods of preventing inner wall and cei 
ing condensation so far discovered, the report 
are as follows: 

1) Reduce the humidity inside the building. 

2) Make the inner wall structure impermeable a 
warm enough to be above the dew point of the interi: 
atmosphere. 

3) Make the outer wall structure slightly permeab| 
to water vapor. 
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% Crown’s complete line of all-steel Coal Feed Screws meets 
every replacement and production requirement. Pro- 
duced for both domestic and industrial stokers. Crown 
Screws are available with right or left hand screws, in all 
sizes and pitches, tapered or straight, and in combina- 
tions of pitches. Uniformly smooth surfaces insure that 


In ordering give complete specifications on size and design. 


IRON WORKS COMPANY 

















he CROWN 
Unbreakable 


WELDED All-Steel Worm—All Sizes—All Pitches 























h 


+ 








Coal Feed Screw 








coal will flow freely and easily through the flights. be- 
cause it is all-steel with continuous weld, the Crown Coal 
Feed Screw guarantees long, continuous operation with 
full customer satisfaction. Crown is in a position to 


make prompt delivery on all sizes. 





1202 Tyler St, N. EB Since 1878 Minneapolis, Mi: ». 
in — 
1945 He 
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This phantom view of the Type D 
Roto-Clone illustrates the simplic- 
ity of exhaust ducts and hood 
arrangement and the ease with 
which it collects grinder dust. A 
Roto-Clone dust control system 
may be either an individual unit 
serving a single isolated dust pro- 
ducing operation, or it may be 
of the central type with main 
duct and branch connections to 
a number of dust sources. 
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ROTO-CLONE vite 


IS POSITIVE AND TROUBLE-FREE 


The proven dynamic principle employed by 
the Roto-Clone results in a higher percentage 







































VAY 


of collection of the very small particles and its 
efficiency is unaffected by changes in air 
volume or operating speed. Its construction is 
sturdy and resists the abrasive action of metal 
dusts, thus assuring long life and freedom from 
servicing. Send for descriptive Bulletin No. 272. 
AMERICAN AIR FILTER CO., INC. 


Incorporated 


373 CENTRAL AVE., LOUISVILLE 8, KENTUCKY 
In Canada: Darling Brothers, Ltd., Montreal, P. Q. 


Viscous filter aftercleaners 
mounted on the Roto-Clone ex- 


haust allow cleaned air to be 
recirculated to the workroom. 


ROTO- CLONE 


FOR A bie GRINDING ol me eee oe. 
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BOSSE? yy 


... the insulation experts’ skill 
is your protection against the pitfalls 
of a poorly applied job. 








ORRECT APPLICATION and lasting efficiency of 
refrigeration insulation are assured by the 
“Bosses of the Btu”. . . men from Johns-Manville’s 
construction forces or J-M Technical Service Units 
(contractors selected for their records in this field). 


And... in addition to their skill in application . . . 
these insulation experts, like leading refrigerating 
engineers, specify and use Johns-Manville Rock Corky | 
because of its many advantages in refrigerated servi 
ice. Here are a few of the more essential features: 2° 2 

HIGH MOISTURE RESISTANCE— Made of mineral ee os 
with a waterproof asphaltic binder, Rock Cork is sealed 
against air and moisture infiltration . . . the cause of f om 
insulation failure. Joints remain tight. 

LOW CONDUCTIVITY —Rock Cork’s rating is less than 
0.33 Btu per sq. ft. per degree F. temp. difference peclinch 
thick, per hour at mean temp. below 100° F. = 

RESISTANCE TO VERMIN AND BACTERIA—Completely 
sanitary, Rock Cork is odorless, can’t absorb odors, 
harbor vermin, or support growth of mold and bacteria. 


‘ Remember an insulation’s — is only as 
good as its application! ~~ ‘3 


For details write for brdthgire ‘DS. Johns- 
Manville, 22 East 40th Street, Néw York 16, N. Y. 


JM. JOHNS: MANVILLE 


ROCK CORK 





168 





WPB Relaxes Gitvedion Controls 





The first step in relaxation of control over 


tion activities, effected by order L-41 as amend | w.. ' 
announced May 29 by the WPB. Chief chang: 
by the amended order are the raising of th 
dollar value limits on various types of construct 
may be undertaken without WPB authorization 
pansion of other exemptions from the provision 
order. These exemptions permit certain types 
struction jobs without WPB authorization and 
regard to the annual cost limits. Types of b 
and cost limits are as follows: 

1) One family house, including a farmhouse, 
two family house, $2000; three family house, 
four family house, $4000; and five family hous« 
These limits apply to repair and maintenance \ 
well as to alterations and new construction. C 





for a house up to and including a five family h Aigne 

formerly $200. bes 
2) Farm construction, exclusive of farn 

$1000. Formerly the $1000 limit included the vi 

houses, for which not more than $200 could be spent 0 


3) An irrigation or drainage system serving mor 
than one farm, $1000. This exemption is the same as 
in the former order. 


Ex 


other resid 


4) A hotel, apartment building, or rhe 
for six or more families, $5000. The cost lin ‘ 

; Equ 
formerly $1000. a 
5) An office, bank, store, laundry, garage, res ; e 
theater, warehouse or other retail or wholesale dis 
establishment, including a frozen food locke: B con 
$5000. This category formerly had a cost limit of $2 © one 
Warehouses were in a separate category with a $10 S cor 
limit, and $200 was the limit for a frozen food _ 

plant. 


The amount of maintenance and repair work that n 
be done on buildings in categories (4) and (5 


a 


ited. Formerly there was no such limitation. 

6) A church, hospital, school, college, United Se: The 
Organizations club, public playground for childr ; 
publicly owned building or group of buildings used ! : botl 
public purposes, an orphanage or other building plac 
exclusively for charitable purposes, a military exchang for | 


on an Army or Navy reservation, a canal, storm sev 
dam, levee, a jetty or retaining wall needed for shor 
protection, $10,000. Three former categories 
$1000 limits have been combined in this grou 
some new types of construction have been added 

7) A factory, plant or other industrial plan! 
cluding logging and lumber camps, a_ bridge, ©’ 
underpass, tunnel, dock, pier, commercial airp 
terminal, truck terminal operated by a common 
tract carrier, a railroad or street railway building 
group of buildings, a research laboratory or 
plant, $25,000. Formerly, the cost limit for a age 
over- or underpass, tunnel, dock, pier, airport, bus °F 
truek terminal, railroad or street railway buil ‘ings 
was $1000. The limit for a factory or plant was 5900! 


i 
” 
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Something NEW 
and Unique in 
— Joints 


4" Diometer Expansion Joint. 
Alignment rods shown are fur- 
nished only on sizes under 6”. 






Zallea Improved Duo-Equalizing™ 
Expansion Joints 


The unique feature of the new Zallea Improved Duo- 
Equalizing Packless Expansion Joint is the pantograph 
linkage. This linkage guarantees equal and simultaneous 
displacement of all corrugations during expansion and 
contraction of the pipe line. At no time is it possible for 
one corrugation to move more or less than any other 
corrugation whether the joint is absorbing its full rated 
traverse or just a portion of it. 


: > The Result — Longer Life 


These new Zallea Expansion Joints are now in service on 
both steam and process lines in refineries and industrial 
plants. For complete description and specifications write 
for Bulletin 45. 





MADE OF — Copper « Stainless Steels + 
Corrosion-Resistant Alloys 


TRAVERSE — Up to 7'2" 
FOR PRESSURES—Vacuum te 300 PSI 
FOR TEMPERATURES — Sub-Zero to 1600° F. 








Code -Craft’.. 
ZALLEA BROTHERS & JOHNSON 
EQUIPMENT FOR THE PROCESS INDUSTRIES 


816 LOCUST ST. + WILMINGTON 99, DEL. 
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PETRO 


OIL BURNING SYSTEMS 





Petro Class A (Industrial) Equipment is 
currently available under W.P.B. regulations 
and ratings. 


Petro equipment includes: 


DOMESTIC “CONVERSION” BURNERS 
1 to 6 gal. per hour 


LARGER “LIGHT (No. 3) OIL” BURNERS 


general application type 
6 to 18 gal. oil per hour 


COMBINATION BURNER-GENERATOR 
UNITS 


both steel and C. L. sectional boilers; 
forced warm air units; and instan- 
taneous water heaters. 


INDUSTRIAL OIL BURNERS 


Manual - Semi Auto - and Automatic* 
for either un-heated or pre-heated in- 
dustrial oils, up to 145 g.p.h. Built-in 
motor or belt drive. 


*When pre-heated oils are burned the Petro 
Thermal Viscosity system insures consistent 
maximum combustion efficiency at all firing 
stages, automatically and reliably. 


Petro Engineering co-operation is still avail- 
able. Research-development is active. When 
your post-war activities start, Petro will be 
ready for you. 


OIL IS AMMUNITION 
USE IT WISELY 


Full data on Petro Industrial Burners are 
in our Catalog—see Sweet's or Domestic 
Engineering Catalog Files—or we will 
gladly send copies on request. 


PETROLEUM HEAT AND POWER 
COMPANY 

Makers of Geod Oll Barning Equipment 
Since 1903 


STAMFORD CONNECTICUT 
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except that if the product manufactured was ji; 
A of the former order, the limit was $200. S, 
does not appear in the amended order. Form: 
struction jobs in plants manufacturing produ 
in schedule A could be undertaken without WP 
ization only within an annual cost limit of $2: 

8) Any other kind of unit, $1000. Cost 
this category was formerly $200. 

Twenty-three special kinds of constructio: 
undertaken without WPB permission rega) 
annual cost limits. These exemptions are, i; 
the same as formerly appeared in the order, its 
B and interpretations and directions. 


NOTHING LOCKS LIKE A SPEED NUT 


Other important changes in exemptions are 
The exemption for maintenance and repair 
been changed to limit the amount of work 
hotels, apartment buildings, and other resid 
six or more families, and (2) offices, banks, st: 
other retail or wholesale service establishme: 
may be done without authorization. In any 
amount spent on repairs on such structures 
exceed 20 cents for each square foot of gross { 


i,t 
Self-Ener®? 





SPEED NUTS are the only festening 
devices that provide a COMPEN- 
SATING thread lock and a SELF- 
ENERGIZING spring lock. TWO dis- 
tinct forces are exerted on the screw, 
as the SPEED NUT is tightened. 

First, a compensating thread lock, 


perfectly on oversize or undersize 
screw or bolt threads. 

Second, a self-energizing spring 
lock, created by the compression of 
the arch in beth the prongs and base. 
The combined forces of thread lock 
and spring lock definitely eliminate 


In addition, the owner may use up part or 
$5000 exemption for repairs, but the allowanc: 
construction must be reduced accordingly. 


Re 


maintenance work costing above the permitted 
requires WPB authorization. 

The exemption for the installation of equipment 
merly Direction 2) has been broadened to pern 
stallation or erection of equipment outside b 
However, installation of service equipment is px 


vibration loosening. Literature is avail- 
able on over 3000 shapes and sizes, 


, A I +95. 
for d or sp as 


TINNERMAN PRODUCTS INC. 
2018 Fulton Road, Cleveland, Ohio 


the twe erched prongs moving 
inwerd to engage and lock against 
the root of the screw thread. These 
free-acting prongs compensate for 
tolerance variations, and function 
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FLASH-TYPE DEAERATING FEED wars 
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50,000 
to 
10,000,000 B.t.u. 
with 
WECO-N.G.E. Series F600 


GAS BURNERS. For use in heating heating boilers, 
power boilers—in any metal firebox or sectional boiler. 












Adaptable to any firebox shape or size. 
Handles various gas pressures and effects low draft loss. 


The Series F600 Burner operates on straight natural gas and mixed gas to 800 B.+t.u. 
Gives perfect horizontal distribution. Full automatic controls—that operate properly 
—can be easily applied. Write for F600 Bulletin. 


THE WEBSTER ENGINEERING CO. 


TULSA —DIVISION OF— OKLAHOMA 
Ra ig iy Ry eee 












PATENTED 


® Reduced compressor head pressure increases 
your refrigeration capacity and the NIAGARA 
DUO-PASS AERO CONDENSER provides a 
sure method of constant operation at lower head 
pressure. Because, by the evaporative cooling 
principle, Niagara Rica tose Aero Condenser 
removes 1000 BTU per pound of water evapo- 
rated, you save cooling water costs amounting 
to thousands of dollars. 

These gains are permanent because the patented 


NIAGARA “Duo-Pass” feature lowers the con- NIAGARA BLOWER COMPANY 


densing temperatures t int w 

o the point where no scale , —- , ’ via 
=z . \ ) WW I 7 ner? Tr 4 
or precipitate can be deposited on the condenser Over 30 Years of Service in Industrial Air Engineering 


tubes to reduce its capacity. Dept. HP-65, 6 E. 45th St. NEW YORK 17, N.Y. 
Get Bulletins 91 & 93 for full information. Field Engineering Offices in Principal Cities 





INDUSTRIAL COOLING N | C7 A be A HUMIDIFYING e AIR 
HEATING @ DRYING ENGINEERING EQUPT. 
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5 to 12 in. 


These Illustrations Show 


the Patented Construc- 
tion of a Janette Wheel. 


The blades are formed in pairs for 
rigidity. The biade slots in the steel 
discs are die cut to ensure exact 
spacing of the blades. The hub is 
riveted to the back plate; then the 
blades are inserted into the slots. 
After the blades are spot welded tothe back 
plate the tips are pressed thru the slots of the 
inlet disc, then rolled down against the disc. 
The Inherent Spring of the 
Blades Keeps em Tight. 
Because of This Construction, 
Janette Wheels have given over 
19 years of universal satisfaction 
to internationally known manufac- 
turers of coal stokers, blowers, ventilating 
equipment, air cooled engines, oil burners, 
superchargers,, dust collectors, drying and 
fire detection apparatus. It Will Pa You 
to Give Janette Blower Wheels a Tria!! 


May We Send Literature? 


Janette Manufacturing Company 


556 W Monroe Sit aS raret ete me 


Gee acquainted with K & M Type 479 . . . the 
internal pilot operated pressure regulating and 
reducing valve that is a veteran of many a diffi- 
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cult installation. You'll get 
very close constant control 
at high and low pressures, 
regardless of inlet varia- 
tions. You'll get freedom 
from chattering and exces- 
sive wire drawing on low 
loads. You'll get tight 
closure in dead-end service. 


2015 43rd St. 


























KIELEY « MUELLER, iwc. 


MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS SINCE 1879 


CONTRO! 
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only when the equipment was obtained on 
application, such as WPB-541. 

Limitations on minor capital additions hav: 
laxed to permit industries manufacturing prod 
merly listed on schedule A and all organization 
by CMP regulation 5A to take advantage o: 
emption on minor capital additions. Forme, 
industries and organizations were excluded 
exemption. 


More Amendments to Fuel Oil Ration Orde; 
Following is information on two amendment 


| OPA’s fuel oil rationing order Rev. RO 11: 
| Amendment 57, effective May 8 


PREVIOUS REGULATIONS 

A ration may not be issued or used for sur! 

maintaining roads or laying dust on roads. 
CHANGE AND REASON FOR CHANGE 

1) To permit the issuance and use of a fu 
tion for these purposes, except in the states « 
ington and Oregon, only if (a) the fuel to bx 
that commonly known as “Slow Curing Road 0 
2, 3, 4 or 5” (SC-1, SC-2, SC-3, SC-4 or SC-5 
the applicant is a federal or state agency, a 
subdivision of a state government or a person, | 
to a contract with any of these, performing t 
for which the ration is sought. 

2) To prohibit the issuance or use of a fuel o 
for the production of paving material or dust pa! 


unless the PAW has granted the applicant a current 


valid exception to this restriction under petrol 
tribution order No. 13. However, in all states 


uri tb 


the limitation area except Washington and Oregor 


Type 479 is built for initial pressures to 600 
lbs.; reduced pressures from 2 Ibs. to 80% of 
inlet. There are 66 years of steam control experi- 
ence built into Type 479. You can count on 
getting long years of cost-saving performance 
out a it. Furnished with bodies of standard or 
extra heavy semi-steel or cast steel; trim of 
bronze, monel or 18-8 stainless steel; sizes 2" to 
10”, flanged connections. 

Our Teslbcciing Department is ready to 
work with you . . . without obligation . . . with- 
out delay. 


North Bergen, N. J. 
PROGRES S 
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Exclusive 
“teardrop” 
blades control 
air flow 
without 
turbulence 





e 
poalinod sinres 


handle high-velocity air 
without grille noise 


In buildings where air distribution requires 
high velocities, the modern answer is 
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The exclusive streamlined blades on Waterloo 
registers and grilles direct the flow of air 
without noise or turbulence. And because each 
blade is individually adjustable, the air flow 
can be channeled in 1-2-3 or 4 directions at the 
same time—to fit the individual requirements of 
each room. Definite advantages, that make it 
worth while to specify Waterloo. And, post- 
war, Waterloo “grilles of the future” will be 
still further ahead of the parade. 


Watzrboo REGISTER CO. 


Established 1902 
Seattle, Wash. 


Representatives in all principal cities 


Waterloo, lowa 
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Soliciting 
POST-WAR BUSINESS 


Send Specifications Now..Insure 


Quick Shipment when Priorities 
are ‘Lifted 


FACTS OF L-H FORCED 
DRAFT COOLING TOWERS 


Fans blow air in at base of tower through fan 
openings; out top through eliminators. Air- 
flow is counter-current to falling spray water. 






Walls are made of two thicknesses of 1 x 6 
tongued and grooved sheathing, made in 
panels; liberal air space between water-tight 
interior and exterior sheathing 









Driving units at base of tower permit quick 
inspection and adjustment of fan assembly 





Spray Distribution 
Water is uniformly distributed by trough dis- 
tributing system Or spray nozzles. 
L-H removable filling gives uniform distribu- 
tion of water and air. 


General Data 
Teco split ring timber connectors develop 
100% working stress of members. Towers 
constructed of Heart Redwood, or Tidewater 
Red Cypress. Equipped with spray eliminator \ 
system at top, zigzag pattern of three tiers. 
Drift loss amounts to less than .2 of 1%. ; 


[> Write for: Catalog 440-A 
F tlie 7 Hoffmann 


COOLING TOWERS, INC. 


e ypes of Woter 00 


t 4 ? CAN AVE sr. to 5; 10, MO 
EW, TEXAS 


~ 














| ration may be issued and used to acquire , 
| mentioned “Slow Curing Road Oil” for ma n¢ .,, 
66 9 products without approval from the PAW. ) 
| These changes are made at the request of ,, PAN 
| to conform revised ration order 11 to the pri sions 
petroleum directives No. 72 and No. 80. 


STEEL FURNACE HEADS Amendment 58, effective May 23 


I. PREVIOUS REGULATIONS 


RADIATOR CRESCENTS The regulations generally prohibit the iss e ofa 


ration for fuel oil burning cooking or wat: 
FLUE COL RS equipment if the applicant has a standby fac jit, 
LA CHANGE AND REASON FOR CHANGE 


To permit the issuance of a ration for dom cook. 


ot 


All “Commercial” parts for furnaces are ing and hot water for the period May 1 thro gh Ss, 
formed cold and in one piece, without Seminar 50 of oock ae though the applicant ha 
f a standby facility. Similar provision was mad for +, 
cracks or folds. From this method of | last two summers. 
manufacture, smooth flanges result, which II. PREVIOUS REGULATIONS 
are insurance against leaks. The di- _ Upon the expiration of certain rations the consumes A 
nsiieeaiiiie dies ii A co de , are required to surrender to the board t! i 
— ee 7 ae ay | sheets issued for the ration. No such requiremey 
with each head or flange and fast, econom- exists for consumers who have ration bank a 
ical assembly is possible. CHANGE AND REASON FOR CHANGE 
To require ration banking consumers whose ration ee 


Send us your inquiries. We can furnish have expired to pay their ration debts and surrer 


heads in many dimensions and flange to the board a check for the balance of the ex “ 
lengths. ration within 20 days after the ration expires E 
Ill 
THE COMMERCIAL SHEARING & STAMPING CO. || _ Te svoid any possible confusion with respe: 
5 | issuance of additional rations for consumers usix Y/) 
Youngstown, Ohio residual oil, it is explicitly stated that such addition 











| rations shall be issued only for the 1944-45 heating year 
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3 PLANTS TO SERVE YOU! &: 


T PENN GALVANIZING you have us 























the facilities of 3 plants working 
24 hours a day, 7 days a week, to 
take care of your demands for QUAL- 
ITY HOT DIP GALVANIZING of your 
iron and steel products. Furthermore, 
you are assured of the PENNizing 






B 
process as perfected by PENN through 
long experimentation. n 
Hi: 


When you need QUALITY HOT DIP GALVANIZING in a hurry 
. .« let the NATION’S LARGEST do the job .. . you will get the 
long lasting protection at the most economical cost. 










@ GALVANIZING CO. ma 2 
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C Uns 1gest- PROL wn FURNISHED 


Gen. Offices: 2201 E. Tioga Street, Philadelphia, Pa. 


PLANTS: No. 1, 2201 E. Tioga St No. 2. 2400 E. Tioga St No. 3. 7548 N. Sepviva St 
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Eliminates “aa 


smoking fireplaces 


By stopping all down-drafts (interior negative pressure 
excepted), a Breidert Air-X-Hauster on the chimney 
absolutely prevents the fireplace from smoking and dam- 
aging furnishings. It provides positive “draw” regardless 
of wind direction! Scientifically designed to convert any 
wind current into a powerful suction force, the Breidert 
remains stationary, has no moving parts. Successfully in 
use in all parts of the country. 


; 






































\ TESTED AND CERTIFIED . . . Thor- 

‘ oughly tested by Smith, Emery & 

° ae Co. (Pacific Coast branch, Pitts- 

burgh Testing Laboratories) with 

“4 wind blowing at a// angles, the 

Old Breidert Breidert’s amazingly high capaci- 
Method Method ties are fully certified. 


Breidert Air-X-Hauster Roof Ventilators and 
Vent Flue Caps 
country. Properly in- 


stalled, che Breidert has 


wever failed tofullymeet TYPE A TYPE B VENT FLUE 
every claim made for it! FOR ROOF VENTILATING CAP 


WRITE FOR FREE ENGINEERING DATA BOOK .. . containing 


Specitications and installation data, certified capacities, etc. 
ess Depr. S. 


S. C. BREIDERT CO. 


634 South Spring St., Los Angeles 14, California 
REPL ESENTATIVES LOCATED IN PRINCIPAL CITIES OF THE U. S. 


The remarkable ability 
of the Breidert Air-X- 
Hauster to provide posi- 
tive ventilation no mat- 
er which way the wind 
blows, has been proved 
in thousands of installa- 
tions throughout the 
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PERFORMING 
| OUTSTANDING 
MAINTENANCE 


TYPE B- 
CHIMNEY TO 


caused by down-draft 





















Today, in towns all over America refrigeration service 
engineers are doing an outstanding maintenance job 
of a refrigerated display cases, ice cream cabi- 
nets, food storage lockers and the countless other 
applications of refrigeration running smoothly and 
efficiently. 

On call the refrigeration service engineer performs 
his task, ofttimes while the city sleeps. Thousands of 
dollars he has saved retailers, countless thousands of 
pounds of precious food he has prevented from 
spoiling. 

These men rely on A-P DEPENDABLE Refrigeration 
Controls. They use A-P DEPENDABLE Refrigera- 
tion Controls to help them 
perform their important task. 
As many of them write, “I 
use a lot of A-P Controls and 
never had one fail me yet.” 


AUTOMATIC PRODUCTS COMPANY 
2460 North Thirty-Second Street 


Milwaukee 10, Wisconsin 


Export Dept., 13 East 40th Street, 
New York 16, N. Y. 


A-P Mode! 205 Thermostatic Expansion 
Valve. Capecity up te | ton Freon. 


DEPENDABLE 


D> Zathigerant lees 


Stocked and Sold by Good Refrigeration jobbers Everywhere. Recom- 
mended and installed by Leading Refrigeration Service Engineers. 























Fuel Oil Conservation Still Vital 


Gam The General Says oe 
ee Increasing “military requirements, toy. ' 
y| ATTENTION transportation difficulties in the Pacific eet “ 


| 
Write today for the complete | it necessary that present restrictions on an Mi: 
information which General | tion of civilian fuel oil supplies in that a) a 
Blower Co. has prepared for | tinued until the war in the Pacific is \ 
you regarding Petroleum Administrator Ralph K. Davies s 


GENERAL “The end of the war in Europe has not 





problem of either home heating (distillate fy, 
MULTIBLADE consumers or industrial (residual) fuel o Sers 
EXHAUSTERS Washington, Oregon, and western Idaho,” Da 
said. “We hope to have as much home heati) l ay 
able for northwest consumers next winter the 


ceived during the last heating season, but t! 

no more available for civilians even thoug! 
duction will be higher in the coming mont ' 
any period in the past. The condition with re! cren, 


Ask for Portfolio 
SC-101—H.P.A,” 


i. 























An industrial fuel oil is even more serious | 
2 : . . > 1 
* pinch is continual, rather than seasonal,” he stated 
Mr. Davies said that although the Pacifi rthwes 
is the closest area in the United States to the scene 
the Pacific war, PAW hopes that civilian consumer, } 
the northwest will not have to shoulder greater restr). 
tions in fuel oil supplies than consumers in 
far removed from the west coast. 
Heating Limitation Orders Withdrawn 
Several limitation orders covering heating equipn 
y y —oil burners (L-74), coal stokers (L-75 oor a7 \ 
GENERAL Blower Company ix cee meatiors G-¥8), fon 
ir Movi A wall furnaces (L-173), and cast iron boilers | L-187 
Producers of Air Moving Equipment were revoked May 11 by the WPB. Producti I 
401 North Peoria St. Chicago 22, Illinois livery of products controlled by these orders ar 
is £ a oe : s¢ 
—_— —— _—— —— h 
| a 
i Na ir 
’s marketing division ha 
Permanent, Postwar pany’s marketing divisior 
read this advertisement and a; 
it is a fair and conservative 
SALESMEN’S OPPORTUNITY line of an opportunity. It is a 
petitive field, and the work w 
varied and interesting, but not 
OPEN NOW tractive to anyone looking f 
“pushover”. 
Every response to this adv 
Four or five men with heating or heating and power plant work tisement will receive execut P 
combustion backgrounds are want- coupled with sales ability is what consideration. No inquiries W 
ed at once by an equipment manu-___ the job requires. made until after an interview a 
facturer for trade-contact market- The Company that wants these provided a basis for such ingu r 
ing work in established territories. men is old and well established in 5" the applicant — autho | 
Selling ability and experience are _ this field. It is respected, progres- '*- neem ner can be al no ;' ‘ 
essential. Knowledge of, and liking sive, well financed, and is current- sey y any time an ' P 
for, mechanics or engineering will ly planning further expansion and a wil Ww — note re 
be very helpful in this work. progress in its products and mar- © aghersg tage yusiness expr P 
The type of man most likely to kets. These plans definitely in- ©™™° : "le _In_ the a yee : 
be successful in this particular clude aggressive promotion and yg } t is “oe at 
work could be a technical school marketing to re-inforce the per- 4@% a mr - ror i P 
graduate who has had a couple of _ sonal efforts of its representatives. yee, to provide an informa 
years or more experience in sell- The line is already well known Utne. 
ing heating equipment, power tothe trade and the public and has 
| plant specialties, combustion con- an enviable performance record Box 469-A 
trol equipment, stokers or oilburn- and users’ satisfaction of many . 
ers to wholesale distributors and, years standing. This line is now in Heating, Piping & Air « 
| or, installing contractors. How- process of further refinement and Conditioning 
ever, a college degree is nota first expansion. Its market is interna- 
essential. A practical working tional and growing. 6 North Michigan Avenue 
knowledge and some experience in All the men now in this com- Chicago 2, Illinois 
| N 
Saee? vpn Soceis8 = 
ne if Hea 
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JOHN ZINK 


Series V Burner | 





Venturi Type.... 


This John Zink UP-SHOT GAS BURNER is ab- 


solutely noiseless. Especially designed for 
heating boilers, where noise must be kept to 
an absolute minimum. Ideal for installations 
in hospitals, churches, apartments, etc. 


Easily Installed—Do not require fire-brick 
settings.—Do not require fire-brick to hold 
ignition on the burner heads. 


®@ WIDE RANGE OF CAPACITY—Operating range 
is from 5" W.C. to 3 lbs. gauge pressure. 

@ HIGH EFFICIENCY—Full on and off operation. 

®@ NO VIBRATION or PUFFING. 

@ Low First Cost. 


®@ Safety pilots can be supplied when required. 
Write for descriptive literature 


John Zink Company 


4401 South Peoria 
TULSA, OKLAHOMA 


New York ~ Los Angeles - Detroit - San Francisce - St. Lovis 
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- 
Extra Long Taper 
of the new 

RikaIb 
LonGriP 


Pipe Reamer 














means 
safe, easy 
reaming of 
burr only 





@ It cuts the burr out clean as a whistle — but it 
doesn’t gouge, thin or split the pipe. Quick 
easy feather-light strokes, no effort at all. 
The trick is in the extra long taper — it saves 
you work and pipe. Complete with ratchet 
handle — or you may buy reamer unit alone 
for use in your Rttearp No. 00R threader han- 
dle. War demand exceeds our vastly increased 
output — we’re doing our best to make deliv- 
eries to your Supply House. Keep asking. 


Reamer unit fits No. 
OOR ratchet threader 
ndle. 

















WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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AN SUPER 
NO IPE Vi 









Above: “VULCAN SUPERIOR”, 
with reversible jaws and adjust- 
ing handle on top. 2 sizes for 
pipe 1/8 to 4-1/2 inches. 







At right: “VULCAN”. 
4 sizes for pipe 1/8 to 
8 inches. 











@ Williams“ Vulcan Superior” is an improved 
vise featuring “over-head” adjustment handle 
... making it easier and faster to use. Jaws are 
reversible providing double the service of con- 
ventional vises. It has larger capacity too. Each 
vise takes pipe 1/2” larger than other chain 
pipe vises of similar size. Like all Williams 
tools it is fully guaranteed. Sold by Industrial, 


Plumbing & Oil Field Distributors everywhere. 


J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 











subject to other applicable regulations and or 
said. 

Order L-74 limited production of domestic: t 
B) oil ‘burners to quotas established by W 
| quarterly basis. Sale and installation of don 
| oil burners was permitted only for replacen: 
the extent permitted by the PAW and the OP 
petroleum distribution order 13 and OPA’s { 
tioning restrictions are still in force, W? 
pointed out. 

Order L-75, which covered coal stokers wit 
| area of 36 sq ft or less, also limited production 
established by WPB on a quarterly basis. 
order, M-126, still prohibits the use of stai: 
| in coal stokers, WPB said. 

Both L-74 and L-75 were originally issued 
1942, to effect savings in iron, steel, fraction 
power motors and other critical items. L-74 
designed to save fuel oil. 

Order L-173 permitted production of floor 





| furnaces only for the military services, and 


| cific WPB authorization for civilian use. As « 
| issued in August 1942, the order prohibited 





duction for civilian use. It was designed to s: 
Order L-187 limited production of cast iro: 
to 25 per cent per quarter of manufacturers’ | 


put. Increased production quotas were permitt: 


specific WPB authorization. The order as o. 
issued in November 1942 permitted manufact 
for the military and for hospitals. 


Extended Surface Limitation Order Revoked 











De Luxe type WK Pressure 
Actuated Water Regulating 
Valves for Freon, Sulphur 
or Methyl, are pilot oper- 
ated, modulating. Standard 
adjustable opening range 
from 50 to 150 lbs. Factory 
set to open at 90 pounds. 
Precision engineering and 
individual testing for low 
cost, satisfactory perform- 
ance. Available in sizes of 
¥% to 2 inches FPT. Simple 
adjustment—easily serviced. 


SS ° - 
4 ao = ¥ ¥ - 
= . P, _ " > ¢ + = 
— £ - : $ > 5 

a i zk 7 a ee | 


With the revocation of limitation order L-10 





Apr 





2100 INDIANA AVE. CHICAGO 16, ILL. 
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EASY-FLO —iust right 









NOW...A Complete Line of 
BEAR DY-NAMIC BALANCING MACHINES 


cure ovr we WOBBLIES” 


Quicker + Easier « at Lower Cost! 












Dy-Namic Balancing of all rotating 
parts, from tiny armatures to heavy 
railroad car wheels, is recognized today 
as never before as essential to longer 
machine life and more efficient opera- 
tion. Bear's new, but thoroughly proven 
Balancing Technique, and lower cost, 
easier-to-operate Balancing Machines, 
now make Dy-Namic Balancing of 
all rotating parts a fast, simple and 
economical operation. 


Write for FREE BEAR INDUSTRIAL BAL- 
ANCING BULLETIN, containing com- 
plete information on this essential 
equipment. It explains the Bear 
Dy-Namic Balancing Principle which 
makes Dy-Namic Balancing so simple 
that operators can be trained in a few 
hours. Illustrates and describes Bear's 
complete line of machines for bal- 
ancing every rotating part from 4 oz. 
to 4000 Ibs. Tells how you can cut the 
time and cost of Dy-Namic Balancing. 


BEAR MFG. CO., Dept. HPV, 


Rock Island, Illinois i 
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ba Syren athe ST., NEW er 7, N. Y. 


The Heater shown is typical of a 
wide variety of parts now fabri- 
cated from thin-gauge metals by 
brazing with EASY-FLO. The rea- 
son is that brazing with this low- 
temperature silver alloy meets the 
physical and economic requirement 
of this work. 

From the physical angle, EASY- 
FLO brazed assemblies are as 
strong, as liquid and gas tight, as 
able to stand severe stresses and 
strains as solid metal. And EASY- 
FLO's low working temperature 
makes it possible to guard against 
heat damage to thin metals. 

From the economic standpoint, 
EASY-FLO brazed fabrication 
means fast production and ample 
savings in man-hours and machine- 
hours. 


GET EASY-FLO FACTS NOW 
IN BULLETIN 12-A 


Now is the time to check the possibilities 
of EASY-FLO brazing for fast, economi- 
cal production on your peace-time meta! 
joining. Write for Bulletin 12-A today 





HAN DY & HARMAN 


les Ange nese 


naeenet a) Prtnaipad © Cities 
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The COMPRESSOR DRIVE 
that gives 


RELIABILITY and 
LONG LIFE 


INSTALLED IN 1939 


on 100 H. P. motor operating compressor for air conditioning 
system It is still running with perfect satisfaction 


For a compressor drive that will give depend- 
able, trouble-free service over a long period .. . 
select a Tannate-Rockwood Short Center Drive. 


The Rockwood pivoted motor base provides a 
simple means of securing correct belt tension. 
This is the important factor in assuring mainte- 
nance of high efficiencies at peak loads. 


The great strength, flexibility, and endurance 
of the Tannate Leather Belt results in long life 
with almost no 
maintenance. 
Rhoads Engineer- 
ing Service is 
available to help 
vou select the 











proper drives. 


RHOADS 











gs 


SHORT CENTER DRIVE 
J. E. RHOADS & SONS 


35 North Sixth Street, Philadelphia 6, Pa. 


NEW YORK + CHICAGO . ATLANTA 

















month, delivery of light weight, extended sur! 
ing equipment is no longer restricted to rats 
repair orders, or orders accepted by producer: 
August 7, 1943, the WPB has reported. Produ 
delivery is still governed by other applicable o 
regulations of WPB, however, such as the . 
material plan and priorities regulations. Item ' 
by the revocation are unit heaters, unit v« tors 
copper convectors, and blast heating coils. Th 
is in keeping with WPB’s policy of removing 
trols that do not interfere with the prose 
the war. 

The limitation order, as originally issued 
1942, prohibited delivery of the equipment exc: 
armed services and upon specific authorizati 
means of conserving scarce materials. 

Schedule 1 to L-107 was issued subsequently 
lish certain simplified practices in the manufa 
specific items of this equipment. This schedulk 
voked November 16, 1944. 

L-107 was amended later to limit delive: 
proved orders bearing preference ratings of 
better and specific delivery dates. 


Refrigeration and Air Conditioning Orders Revoked 
Revocation of limitation order L-126, which set fort} 
required specifications and schedules for specified items 
of industrial and commercial refrigeration and 
ditioning machinery and equipment, and sch« 
III, and VI of the order, was announced last n 
the WPB. 
Revocation of limitation order L-38, covering produ- 








And Keep It 
Out With 


EE rene | 


IR ELIMINATORS 


T . Circulation Troubles? 
No. 7 
> Don’t fight air pockets « 
in hot or cold circulati 
“Get that air out of there 
keep it out simply by installing 
the No. 7 Maid-O-M {ut 
matic Air Vent. TI able 
air vent has a self-clos 
controlled valve and 
especially for circulat 
lines, convector radia 
heaters, cooling 
tanks, diesel engines, or any other application where a 
or traps retard the free circulation of liquids. Now ay 
bright brass finish. For pressures up to 75 pounds 






; No. 7 





—e UP 


Venting Trapped Mains and 
Circulating Lines. 


APPROVED FOR NAVY, MARITIME 
COMMISSION AND ARMY USE 
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3215 N. PULASKI 
CHICAGO 41, 


RD., 
ILLINOIS 




















The RECESSED 





| Ne. 7032——-AIRO-FLEX RECISTER 


ADJUSTABLE 


AIR DIRECTIONAL REGISTERS 


This model is a simple, sturdy, moderate priced 
register suitable for most forced air heating jobs. 

Modern and pleasing in appearance, it has single 

louvre and bendable fins, set when delivered at 

about 22° downward. Furnished for wall and 


baseboard registers and intakes. It’s an efficient, 
easily installed register, which does not run up the 





is cut from seamless drawn tubing 


—free from all casting defects— cost where the job must be kept within limits. 

sound and uniform always! Auer offers a complete line of floor, base, and wall 
registers and return faces, for gravity or air conditioning 
system: ledi all air directional types. We alse 





make flat metal grilles. Ask for Auer Register Book—or 
special Grille Catalog “CG.” 


JEFFERSON UNION CO. | tne aver recister CO., Cleveland, 0. 


601 West 26th Street, New York 1, N. Y. 


racers AUER REGISTERS 


lexington 73, Mass. Lockport, N. Y. 
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TYPE “C 
DUPLEX 
UNIT 


WVOROVAC 


CONDENSATE 
RETURN UNITS 


LIFETIME PERMOY 
CAST IRON RECEIVER AND BASE 

















SUPERIORITY GUARANTEED! PUMPS BY 
Engineering skill of the highest order combined with metals and other WORTHINGTON 


materials of topnotch quality account for the unusual 3-year Wear 
Proof guarantee that goes with HYDROVAC UNITS. Note, too, 
these special features. 





. oe TRATION @ LARGE PACKING SPACE A M E S 
pplied For @ HYDRAULIC BALANCE REDUCES 
© SPECIAL MOISTURE-RESISTING THRUST 
VARNISH ON WINDINGS @ NEOPRENE 


@ EXTRA LARGE SHIELDED BEARINGS WATER SLINGER N C 
Superior in Every Way 

(1) High Efficiency. (2) Beauty of Design. (3) Lifelong Durability 
(4) Negligible Maintenance Cost. 290 SCHOLES STREET 


Write for Bulletin No. 200-A showing Consultants’ Specification Form 2 eenen oma. man. N y 
Standard Ratings and Blueprint 


Also ask for Bulletin No. 100-A on complete line of HYDROVAC 
VACUUM RETURN UNITS 


ale Bs 
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SCO 


INTERNALLY-EXTERNALLY GUIDED 
EXPANSION JOINTS 


Keeps the slip in perfect alignment 
because they are guided at BOTH ends 
















Slip Moves Vhrough Packing Without Ciuding 


Try to hold a pole at one end and keep it level. Then 
have someone hold the other end, and note the dif- 
ference. That’s precisely why the ADSCO Internally- 
Externally Guided Expansion Joint stays in alignment 
—why the slip moves through the packing space with- 
out undue pressure or distortion. 


This protection against slip scoring is the reason why 
the intervals between repacking are few and far be- 
tween when you use ADSCO Internally-Externally 
Guided Expansion Joints. 


Install them on high or low pressure pipe lines, hot 
water, fuel oil, gasoline or process—wherever the 
most complete form of 
guiding is required. 
Write for Bulletin No. 
35-20BHP describing 
ADSCO _Internally-Ex- 
ternally Guided Ex- 
pansion Joints in sizes 
from 4” up with 4” or 
longer traverses. 


AMERICAN [DISTRICT STEAM COMPANY 


4 H INAWANDA NEW Y RK 


team Line Equipment Fo 
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tion and delivery of industrial and commerci: 
erating and air conditioning machinery and e¢ mop; 
was also announced. Also revoked were directi .; | » 
and 3 to L-38, covering respectively evaporati\ olers 
for civilian use in desert areas, mechanical], »; 
erated farm milk coolers, and refrigerated disp aes 

WPB emphasized that the revocation of the rders 
must not be considered as giving any assur: tha 
all the materials required to produce a produ ill be 
available. 


Heating and Plumbing Tank Order Revokec 


Order L-199, which controlled the manufa 
range boilers and hot water storage tanks 
and heating tanks), was revoked last mont! 
WPB. Production and distribution of these i: 
still subject to all other applicable orders an 
tions, WPB said. 

L-199, as last amended in January 1945, restricte 
the use of copper, stainless steel, and monel metal: lip. 
ited production to the sizes and designs spe 
schedule A (black iron or galvanized range boilers 
schedule B (porcelain enameled range boile: al 
schedule C (expansion tanks), and set up p: 
quotas. 


Refrigeration Repair Parts Order Amended 


Certain refrigeration repair parts have been add& 
to the list of items that may not be bought by repair. 
men with the AA-3 rating assigned by controlled mate. 
rials plan regulation 9-A, the WPB announced last 
month. 




















Unfailing Water Supply 
From Deep Wells. . tj 





FEATURES — (Turbine Type) 


Water-cooled head bearings @ Choice 
of oil or water lubrication @ Double 
Bearings in each bowl @ Fully-Enclosed 
impellers @ Double Seal impellers. 
















Capacities—10 to 220,000 gallons per minute 







TURBINE 
HI-LIFT 
HYDRO-FOIL 
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MEANS “STERLING” 


e ea symbol of worth, 
value, unalloyed. 


Z 
W MEANS”GOLD/ 


eethe hallmark of 
ancient goldsmiths’ 
guilds, indicating pure, 
unquestioned quality. 


LOCKE means 


RELIABILITY EFFICIENCY 
IN VALVES AND VALVE 


REGULATORS* 




















* The highly sensitive Locke Hydraulic Regulator, on whose 
scale beam a movement as slight as 2/1000 of an inch will 
secure operation. Speed of operation obtained and regulated 
by discharge valve behind water motor. 


You may depend on your Locke Regu- 

lator for perfect performance. For 75 

years the name LOCKE has ranked 

highest in its own field of critical pro- 

duction and operation; the name indi- 

cates utter reliability. A Locke-trained 

engineer will confer with you on request. 
If your library is not equipped with our catalogue — 
one will be forwarded upon your request. 


O0055555545344229942443440492900300003041 
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"DIVISION OF THE H. T. WILSON MACHINE CO., INC. 


rae KE 


REGULATOR 


| Aa oe Wee, eee 


WALTER AND OSBORNE STREETS 
» A Q-2 es. Some nae 4:6¢ Be 8 6t FS 
RSemmmnESISiist sti ctitstsitste tcteteter ct iststeteteatsteseteteasaestetstenececectststeeeetstetstenestetetsctstsg 
MODE. REGULATORS - DAMPER REGULATORS - 


RO’) CONTROLS - PILOT CONTROLS - PUMP GOVERNORS - VACUUM BREAKERS 
ENC YE STOPS + MASTER REGULATORS - Olt CONTROL VALVES - SOLENOID CONTROLS 
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FAN ENGINE REGULATORS - BACK | 
PRESSURE VALVES - BALANCED VALVES - ELECTRIC VALVES - REDUCING CONTROLS | 





You'll have to 
WATCH YOUR PENNIES 


in the PEACETIME COMPETITION 


With the coming of peace and a return 
to the American way of producing goods 
at a profit in highly competitive con- 
sumer markets you'll have to be certain 
that every step from initial blueprint and 
tool design, through the machining, 
stamping and assembly line, up to pack- 
aging and delivery is planned and ex- 
ecuted with utmost efficiency and with 
the minimum of cost. 


In the production of war munitions Oiljak 
has maintained an enviable record of 
production of intricate parts and on time 
deliveries, in accordance with strict 
Government inspection—and has actu- 
ally reduced the estimated and approved 
cost, thus saving the Government con- 
siderable sums, by skillful planning and 
supervision of the work. These same skills 
in metal manufacturing, improving de- 
signs and reducing costs are available 
to manufacturers as they convert to 
peacetime merchandise. It may transmit 
your penny savings into dollar profits to 
confer with us on any metal manufac- 
turing problem. 


Machining + Stomping « Welding + Plating + Finishing + Assembling 


The OILJAK Mfg. Co., Inc. 
\ a 


THE JOB COMPLETE... 
from blueprint to finished product 


MONTCLAIR, N. J. 
METAL MANUFACTURERS 


| 
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How to control supply-air diffusion 
to meet specific job requirements and occupant desires. 


i 

: 

Direction and volume of air discharged by every KNO- 
l DRAFT Air diffuser can be adjusted quickly and 
I accurately at any time for system balancing, ceiling 
H heights, seasonal requirements, temperature differen- 
I tials and the desires of the occupants. 

i 






ot your finger tip. 





— 


KNO-DRAFT Type K Adjustable Air Diffuser with 
Type D Volume Damper 


By simply turning the air adjustment screws (easily accessible from 
under the unit), the inner cone may be raised or lowered to secure 
any angle of air direction required. The built-in volume damper 
(regulated by the hand-turning knob) varies the air outlet aperture 
uniformly without affecting the outlet velocity or diffusion pattern. 
Free Handbook: Contains clear sketches, charts, dimension 


prints and instructive text that simplifies the selection and 
installation of air diffusers. Write Dept. U4. 


W. B. CONNOR ENGINEERING CORP. 


Air Diftusion 
114 E. 32nd Street 


Air Purification 


+ 


Air Recovery 
New York 16, N. Y. 




















Marrocet_o 


Products are fully 





ATOMIZING SPRAY NOZZLES 









ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 
and CONDENSER WATER DISTRIBUTORS 


For Vertical Shell and Tube Ammonia Condensers 


ALL MARTOCELLO SPRAY NOZZLES are manufactured with precision and 
of a design which has been thoroughly tested for maximum results and dura- 
bility They are guaranteed to give satisfaction Successful, efficient results 
depend largely upon selecting the proper number, type and size of Nozzles 
suitable for your installation 

THE MARTOCELLO CONDENSER WATER DISTRIBUTORS are now used 
as standard equipment by Progressive Refrigerating Engineers in solving their 
Manpower problem, because they require no attention and assure users of 
the lowest Condenser Operating Pressures and Minimum Power Cost 


WRITE or WIRE for further information 


It will pay you to consult us 


{ "s Jos. A. Martocello & Co. Five 
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| As amended May 9, CMP regulation 9-A, whi 
trols the materials and parts that a repairm: 


buy, prohibits the use of the AA-3 rating for 
frigeration condensing units, (2) low side unit 
as unit coolers); and (3) cabinets or other i: 
inclosures, in addition to the prohibition alread 
lished for specified types of radio repair parts 
paint. 

The amendment is designed to prevent uss 
specified refrigeration repair parts for any 
other than actual repair work, WPB said. Thes 


may now be obtained by a repairman only by ex 


a customer’s rating or by using a rating 
through an application on form WPB-1319. 


Water Heater Limitation Order Revoked 


Revocation of the limitation order (L-185) t! 
trolled production of water heaters was report 
26 by the WPB. This action is expected to res 
slight increase in the number of heaters avail: 
civilian purchase this year. L-185 restricted th: 
copper, stainless steel, and monel metal in th: 
tion of all types of water heaters. Production 
tribution of water heaters remain 
applicable orders and regulations of WPB 


Limitation Order L-123 
Is No More 


subject 


The WPB announced June 2 the revocation of 


limitation order L-123,- which covered product 


distribution of 26 specific items of general ind 


equipment, among which were air filters, air | 


HOW DIRTY 
ARE YOUR 
FILTERS 


re 4 ex 





HAYS 
AIR-FILTER 


GAGE 
° Automatic 


@ EASY TO INSTALL 
@ SAVES MONEY 


@ ELECTRICALLY 
OPERATED 


efficiency, install a HAYS Ai: 
Gage. The HAYS indicator 


sive. Write for full informatio: 
for HAYS Bulletin A-F G. 
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the collected dirt in your filters is 0! 
sufficient density to decrease ope! 


amount of air resistance at all tir 
tells when to renew filter element 
eliminates guess work—can be m: 
sound alarm when resistance is « 


? 


If you are confronted with the 
problem of not knowing when 


f 


ating 
Filter 
shows 
nes— 


le to 
xces- 
Ask 


1945 
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Two 


roc 


air 


Op 


Frick 


WAYNESBORO, PENNA. 


pera ting 
ina 75- bed 
hospital which are 
nditioned with 
Frick Equipment. 


erations 
afer With = Zn 


Aie Conditioning 





Hospitals are finding year ‘round air 
conditioning an indispensable aid in op- 
erating rooms. Patients, doctors, and 
staff are all greatly benefited by its con- 
trolled temperatures and invigorating 
freshness. 

Years of experience in this work have 
taught us how best to satisfy the special 
requirements of operating rooms. 

High relative humidity is necessary to 
carry away static electricity; explosion- 
proof motors and switches are used; fresh 
conditioned air is admitted in unusually 
large proportions: controls are auto- 
matic, but can be instantly adjusted by 
the surgeon. Drafts, noise, dust, and un- 
steady conditions are avoided. 

Does your hospital have air condition- 
ing? Would you like to get literature on 
the subject? Write to 


DEPENDABLE REFRIGERATION SINCE 


RICK 





The Detroit Osteopathic Hospital Uses Frick Air Conditioning 


in this Operating Room 
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SYNCHRO 





TIMING 
MOTORS 








— still at war — 


but expecting soon 
to be demobilized 
a4 











* For nearly four years the SYNCHRON 
factory has hummed steadily on war production, 
building specially designed controls for the Army 
and Navy. 


ments, however, we will be at liberty to channel 


With the reduction of war require- 


our efforts into the production of synchronous 
timing motors and time machines for your post- 
war timing devices. 











TIME 
MACHINES 





0) 














* The new SYNCHRON Motors and 
Time Machines will embody many improvements 
developed in our laboratories during these last 
few years. Improvements that have been tried, 
tested, and proven worthy on all the battle fronts 
of the world. 


confidently expect—will soon be in quantity 


These motors and machines—we 


production for you! 
* Write for engineering data. 


HANSEN MANUFACTURING CO., INC. 
PRINCETON 6, INDIANA 




















SIMPLE TEMPERATURE CONTROL , 


for 
AIR-HEATING OR COOLING 


The Sarco KR-14 temperature regulator 


is.a self-operated, liquid expansion type 
control, packless and easy to install. 
Used for air conditioning, refrigeration, 
| dryers, ovens, ducts and all types of in- 
dustrial process work. Temperatures 0° 
to 400° F., % to 8”. Ask for Catalog 
| No. 600. KR-14 


yy cenemmenes. 17-4. B gums. | om 
Psst tl) ee, a ee, 


SARC 


SAVES STEAM Sarco canada (10. 85 Richmond St wT 








CAFETERIA on WHEELS 


is THERMOSWITCH equipped! 


Demperatere control — maintained by 








Fenwal THER MOSWITCHES — keeps food piping 
hot and flavorful in mobile food containers such as 
that pictured here. If you manufacture a product 
requiring controlled temperature, investigate Fenwal 


THERMOSWITCHES! 



















tecorerpoertaten 


ASHLAND: MASS. 











] ,arc welding machines, compressors, industria! , 
lectors, fractional horsepower electric moto) 
| blowers, and exhausters, flexible metallic hos« 


and fittings, heat exchangers, high pressure - 
industrial drying ovens, pressure vessels (inc! v2 m 
receivers), pumps, stationary steam engines, j: ' - 
blowing machines, and oxyacetylene apparatus : 
The production and delivery of these item 
subject to all other applicable orders and rx 
lof WPB, the agency said. — 
Sewer Pipe Restrictions Removed | 
Simplification and standardization restric tt 
the manufacture of vitrified clay sewer pipe | es a 
j}removed through revocation of order L-316, 1 Vi} , 
| |has announced. Manufacture was limited by - 
| |to the sizes and types of pipe specified. “4 
Restrictions on Steel Boilers Removed - 
Restrictions on the manufacture of low press “al 
boilers intended for stock were removed last mont és, 
the WPB through an amendment to direction — 
14 of the general scheduling order, M-293. T} r . 
tion formerly prohibited manufacture of hig! & 
pressure steel boilers intended for stock, ey 


specific WPB authorization. Restrictions on } pres- 
sure boilers remain unchanged. 

The steel order, M-126, which was revoked M 
prohibited the manufacture of low pressure ste 
ers. Removal of restrictions on these 
direction 1 to table 14 of M-293, is in line with permit 
ted manufacture resulting from revocation of the ste 
order, WPB said. 


boilers fron 








Purify Any Pressures, Air or Gas, 
with Bird-White Multiple 
Unit Pur Ofer 








‘ 
Th 
me 
cial 
is f 
typ 
ext 
f ™ Bird-White multiple unit Pur-O-fers 
save time and money by protecting 
Three Models Available air-operated machines, gauges and com is j 
Model A-1 furnished with trols from contamination. | give for 
@ |! inch turbo-rotor and cole 7: : ir or nes o 
aft cinsausiidiei unhenes po yer 9 woe to - ‘ a a 
from 1 to 8 cubic feet. regardless 0 uctuating pre 
Model A-2 has a 2 inch high volumes. . Rotor 
turbo-rotor and can ac- The perfectly balanced Tu: f 
commodate volumes from purifying action makes then sitive 
10 to 35 cubic feet, to both regular and intermi pres ee 
ms oe A-4 -_ a 4 inch sures. Write for Bulletin ving 
r>o-rotor on con oc- . . 
commodate volumes from complete details. 
t f . r : 
35 to 100 cubic feet. BIRD-WHITE COM any Bui 
s 
—_- 
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mm pg@mMPS YOU CAN TRUST 


If you are @ user of pumps FOR ANY PURPOSE BUILT 

4 Li welcome acquaintance with the by 

dern, efficient and lasting “PUMPS EXCLUSIVE 
by AURORA.” Built to highest a 
standards in the belief that MAKERS 





















EVERY pumping job is 
|MPORTANT. 


—er 
pce 
TRANSFER 
= yon-cLoe 
CHEMICAL 
~ REFINERY 
DISTILLATION _ 
—GIRCULATING 
—Faper STOCK 
—Foier FEED 
couPLed 





CLose- 


OND 
ee 





—or 
See Our Catalog 
in SWEETS 


DISTRIBUTORS IN PRINCIPAL CITIES 








RADIATION; 


. 
eee? eFee#*# 


«s 


\ 









Detail of mechanical joint 
used in Universal Heat 
Transfer Coils. 


Send for Catalog 


THE G 2 O MANUFACTURING COMPANY 
New Haven, Connecticut 


Pioneer Manufacturers of Square Finned Tubing in the 
United States 


















The Heavy Duty 
AVH BURNER 


meets all types of commer- 
cial and industrial needs. It 
is fully automatic pre-heater 
type with a long record of 
extraordinary fuel economy. 


ments. 


The famous 


BANKHEAT 
BURNER 


is ideal for conversions and 
for a wide range of domestic 
and industrial installations. 





past 42 years are still going strong . . . still mutually profitable “ob 


lr TAKES MORE THAN FINE PROMISES 
TO MAKE A DEALERSHIP LAST! 


The real test comes in the years that follow the “honeymoon” ...in the years 
when you learn how well those easy promises are kept. 


It’s not just an accident that 75% of the dealerships we have established in the 


still mutually 


cordial. That fact will tell you that Johnson Burners are what we claim them to 
be, and that we believe in keeping not only the letter but the spirit of our agree- 


It will pay you to remember this if you are considering a 
complete oil burner “line” that will make money and friends 
for you. And don’t forget that no other burners can offer 
greater economy and dependability nor more advanced engi- 
neering than time-tested Johnson Burners. 


If you want a franchise of which to be proud, find out if 
there’s a Johnson dealership open in your territory. We'll 


gladly tell you. 


Build: 


_— 


of fine Oil Burner Equipment since 1903 





S. T. JOHNSON CO. 
940 Arlington Ave., Oakland 8, Calif. 
401 No. Broad St., Philadelphia 8, Pa. 
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SPEEDING 
THE WAR 
EFFORT 
of 
THESE BUSY 
PLANTS 










Twelve types: hand operated capac- 
ities from \{ to 6'' inclusive; motor 
operated, '; to 8' inclusive. More than 
12000 customers can testify to the 
dependability of “’ American's’’ 12 
types of machines. 


WRITE FOR 
PRINTED MATTER 














LAI . 
rr * Quick 
CLICaNn Deliveries 
$1 PEARL ST. 


Ding MACHINE 
BOSTON, MASS. 











SEEKING PROFITABLE ( MY INDUSTRIAL STOKER 


NEW LINES ? 


Check up on the “BADGER” 
Heavy Duty Industrial Filter 


...+ Franchises are Available 





A LARGE and profit- 
able market awaits your 


BADGER 
HEAVY DUTY 
INDUSTRIAL FILTER 
2” and 4” SIZES 


introduction of this per- 
manent type “BADGER” 
Filter—specially designed for extra heavy duty and 
industrial air cleaning services. Extensive use of 
this highly efficient “Badger” Filter shows results 


definitely measured in terms of improved air filter- 


| @ Barometric, auto- 


ing, greater dust-holding capacity, reduced mainte- 


nance costs. 


Write for details about our protected distributorships, 


territories av‘ailable, and prices and discounts. 


CORPORATION. 


343 East Brown Street 
Milwaukee 12, Wisconsin 


' 
| 
| 
| 


mA GEHL WINS FRIENDS WHEREVER IT GOES 








@ MEETINGS & CONVENTIONS 


Heat Transfer Session, Talk on 
Oil Supply Scheduled 

A paper on heat transfer from a cylindric s 
air, by Max Jakob, Illinois Institute of Te 
and W. M. Dow, Armour Research Foundati: 
be presented at 2:30 p.m., June 19, during.the 
conference of the Chicago section of the 
Society of Mechanical Engineers at the Steven. Hor, 
At a banquet the same evening, Dr. Robert FE 
chairman of the board of the Standard Oil (: 
will talk on America’s future oil supplies. Oth: 





to be given during the conference comprise t! Bi 
celled from ASME’s semi-annual meeting. T! TI 
man of the Chicago section is F. H. Lane, 5 W a 


Wacker Dr., Chicago 6, IIl. 


Stoker Makers Streamline Meeting 
Arrangements have been completed to hold 

nual meeting of the Stoker Manufacturers’ Ass 

at the Stevens hotel, Chicago, August 22. This : 

will be a one day business conference, streamlined ¢ 

conform with government regulations 

holding of meetings. Business sessions will be held in 

the morning and afternoon with a group luncheon and 

the annual dinner in the evening. In order to compl 

with government regulations, attendance is rest: 

to members and associate members of the SMA 


governing 





I’m selling stokers to office buildings, hos- 
pitals, schools, churches, hotels and other 
places that use commercial or industrial 
sizes. At the same time, I am building up 
a nice prospective customer list for the 
smaller domestic models and delivering 
as fast as they are available. 


Get Going now with 






















@ Engineered to do a better job for more years, by 
a 78-year-old company. 


®@ Gehl reputation means customer confidence. 
@ All-cast chassis that resists rust and corrosion. 


matic control of 
chimney draft, 
and many other 
advantages that 
make selling 
easier. 





WRITE today for literature 
and dealer plan. Start build- 
ing your postwar stoker 
business NOW 


meet veri 
ements 


Sizes to 
ous fea 


GEHL BROS. MFG. CO. 
Dept. BF-830 West Bend, Wisconsin 





Established 1867 






Heating, Piping & Air Conditioning, 











PLASTIC FAN BLADES 
AND BLOWER WHEELS 


BETTER FAN satisfaction is 
assured when you equip your 
fans with Burden Plastic Blades. 
These quiet propeller type 
modern blades have a much 
lower noise level. They have 
longer life and weigh only 
| /5th to |/4th as much as 
metal blades. Yet they have 
the same structural strength. 

Burden Blades have been tested from —60 to 300 F. 
They are resistant to corrosive action. Low moisture 





\ absorption. 


3 TYPES — MANY SIZES 


Overlapping — Cloverleaf — Single Blade 
Write for Descriptive Folder 


ra 


BURDEN FAN and BLOWER CO. 


8619 West 3rd Street + Los Angeles 36, California 





STERLING 


‘Condensate 
Pumps 


OVER a quarter of a 
century of experience in 
designing and manu- 
facturing attest the effi- 
ciency and dependabil- 
ity of STERLING Con- 
densate Pumps. 


Condensation units for any capacity, from 1,000 to 
65,000 sq. feet of radiation, and 1,5 to 97.5 gallons per 
minute are available in the complete Sterling line. 
Duplex and underground models are available. 


With Pump and Motor equipment best adapted for 
long. dependable service, Sterling Condensation 
Pumps meet the industry's highest standards of per- 
formance and service. 


Consult your local jobber, or write for 
complete information and prices. 


STERLING, Inc. 


3738 North Holton St. 


Tank and Process Controls, Heating Pumps and Heating Specialties 


Milwaukee 12. Wisconsin 

















ROUGH ... TOUGH .. . RUGGED 


REDERICK 
Stokers 


save... 


ONNAGE 
| BELABOR 
and 
SHIPPING 


Hopper or Bin 
Feed. 200 to 800 
Ib. per hour. 
Clinker or Side 
Dumping Grate. 















Built to stand up under the hard usage of industrial installa- 
tions, the Frederick Stoker is highly regarded and widely used 
in industry. 


Frederick design insures thorough fuel combustion; maximum 
utilization of heat-giving gases, which results in lower coal 
consumption. Corresponding conservation of labor is thereby 
pam and less coal transported releases shipping for other 
vital needs. 


Frederick engineering features—the fully active grate surface 
-». m0 dead plates . . . continuous speed type transmission 
and completely enclosed wind boxes and mechanism—are de- 
scribed in our Stoker catalog. Send for it. 











WE ALSO MANUFACTURE fine Centrifugal! Pumps especially designed 
or efficient service in a specific industry. Engineering consultation 
available without obligation. 


IRON & STEELCO. 
Frederick. Maryland 






STOKER SPECIALISTS SINCE 1918 





half a mile of COPPER TUBING 


Here's a job oo of Swan’s skill in precision pipe and 
tube bending. A certain naval condenser unit takes alot of 
copper tubing—two tons of it! Half a mile of it! To be bent 
into a coil no bigger than a small clothes closet. Thermal 
requirements for maximum efficiency of the unit make nec- 
essary the placement of the coil surfaces with great preci- 
sion in all three dimensions. 


Swan Engineering did it! 
And in quantity! 
And on time! 


Use our advisory engineering service in connection with 
your bending problems. Swan Engineering will quote 


promptly on bending jobs large or small, simple or com- 
plicated, in any ofthe usual metals or alloys including stain- 
less steel and aluminum. Send your bending to Swan! 





SWAN ENGINEERING COMPANY, Inc. 
746 Frelinghuysen Ave. Newerk 5, N. J. 
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POWERS 


ULATORS 


= canon 7 


RATURE REG 


















Use a Powers No. 11 
Temperature Indi- 
eating Regulator when you want the 
adventages of an easy-to-read dial 
thermometer combined with a depend- 
able self-operating regulator. The dial 
thermometer gives a visual check on 
the performance of the regulator and 
makes it easy to adjust for the re- 
qed operating temperature. Various 
jals and ranges are available. 
Is Easy To Iinstall—because both the 
thermometer and the regulator oper- 
ate from the same thermal system— 
only 1 tapped opening is required. 
Write for Circular 2511. 


THE POWERS REGULATOR 
2759 Greenview Avenue, Chicago 14, 

231 E. 46th St.. New York 17, N. Y¥.—Offices 
in 47 Cities . « See your phone directory. 


co. 





“POWERS 


CONTROL 







YEARS OF TEMPERATURE AND HUMIDITY 








You start saving valuable 
working time and reduce 
material costs the day you 
use a Tal Prestal Pipe Bender. 
This efficient, easy to oper- 
ate, portable machine re- 
duces by 60% the need for 
fittings or welds. It bends 
¥%" to 3" wrought iron or 
steel pipe up to 180°, cold, 
in one single, fast operation 
without moving the pipe, 
without heating or filling, 
With a Tal Bender you get a job to be proud of, neat, 
smooth, workmanlike, free from kinks or wrinkles. Hun- 
dreds of leading contractors already know that this 
best engineered, money making machine 
repays its low cost over and over every 
few months. Write for bulletin... today! 


TAL'S PRESTAL BENDER, INC. 
Dept. H.P.-6 Milwaukee 2, Wisconsin 









Bent with 
Byers Wrought 
Iron Pipe 
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“Products of Tomorrow” Exposition Anno ncey 


The first annual “Products of Tomorrow” 
is being planned for an opening January 18, 94, 
ject to wartime exigencies, according to a: 
ment from Marcus Hinson, general mana; 
exposition, which is to be held at the Colis: 
Wabash Ave., Chicago 5, Ill. The expositio: 


| prise two main divisions, consumer and ind) 


quires. 


| be available to the public for inspection in Washi 


| grant 


with the addition of others as the 
Plans contemplate the use of a mi! 
accommodate everyone with a 


ucts, 


feet to 
introduce. 





Patent Office Annouiices New Service 


The United States Patent Office has put i 
a new service co industry and inventors, the 
which is to br'ng to the attention of the 
ented inventiuns under which the owners ar: 
licenses on reasonable terms. It 
such information will lead to greater employment 
portunities in the reconversion period, as \ as Del 
mit industry to become acquainted with wi 
done in various fields. 

A Register of Patents Available 
now being established, and will be 
Patent Office. Patents recorded on 


is 


for L y 
maintained in 


this 


ensir 


= 


register Wi 
gta 
D. C. Lists of such patents will be published in ty 


Official Gazette of the Patent Office. 





ALBERT KAHN 
ASSOCIATED ARCHITECTS & ENGINEERS 


Needs 


MECHANICAL ENGINEERS 
DRAFTSMEN 


With Experience in 


PLUMBING VENTILATING HEATING 
AIR CONDITIONING or FIRE PROTECTION 


INDUSTRIAL-COMMERCIAL-INSTITUTIONAL 
BUILDINGS 


State Experience and Salary Desired 
Applicants must meet War Manpower Regula? 


ns 


ADDRESS INQUIRY TO 


345 NEW CENTER BUILDING, DETROIT 2, MICHIGAN 





— 





Heating, Piping & Air Conditioning. June 1 





